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E. VERY Preface. beſide occaſional 
or explanatory remarks, ſhould con- 
tain not only the general defign of 
the work, but the motives and cir- 
cumſtances which induced the author 
to write upon that particular ſubject. 
If this plan had been univerſally ob- 
ſerved, prefaces would have exhibited 
a ſhort, but a curious and uſeful, hiſ- 
tory both of literature and of authors. 
Influenced by this idea, I ſhall give 
a very compendious account of the 
origin, deſign, and progreſs of the fol- 
lowing work. | 


About fifteen years ago, in a con- 
veriation with the late worthy, reſpec- 
table, 


| vi S274 ck 


table, and ingenious LORD KAS, 
upon the too general neglect of natu- 
ral knowledge, his Lordſhip ſuggeſted 
the idea of compoſing a book on the 
PHILOSOPHY OF NATURAL HISTORx. 
In a work of this kind, he propoſed 7 
that the productions of Nature, which 
to us are almoſt infinite, ſhould, in- | 
ſtead of being treated of individually, 
be arranged under general heads; that, 

in each of theſe diviſions, the known 
facts, as well as reaſonings, ſhould be 
collected and methodiſed in the form 
of regular diſcourſes; that as few tech- 
nical terms as poſſible ſhould be em- 
ployed; and that all the uſeful and 
amuſing views ariſing from the dif- 
ferent ſubjects ſhould be exhibited in 
ſuch a manner as to convey both plea- 


fare and information. 
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'This taſk his Lordſhip was pleaſed 
to think me not altogether unqualifi- 
ed to attempt. The idea ſtruck me. 
I thought that a work of this kind, if 
executed even with moderate abilities, 
might excite a taſte tor examining the 
various objects which every where ſo- 
licit our attention. A habit of obſer- 
vation refines our feelings. It is a 
ſource of intereſting amuſement, pre- 
vents idle or vicious propenſities, and 
exalts the mind toa love of virtue and 
of rational entertainment. I likewiſe 
reflected, that men of learning often 
betray an ignorance of the moſt com- 
mon ſubjects of Natural Hiſtory, which 
it is painful to remark. 


I have been occaſionally employ- 
ed, ſince the period which I have 
mentioned, in collecting and digeſt- 
ing materials from the moſt authen- 


tic 


viii 3 


tic ſources. Theſe materials I have 
interſperſed with ſuch obſervations, 
reflections, and reaſonings, as occurred 
to me from conſidering the multi fari- 
ous ſubjects of which 1 have ventured 
tõ treat. I knew that a deliberate 
peruſal of the numerous writers from 


Ariſtotle downwards, would require a 


conſiderable portion of time. But the 
avocations of buſineſs, and the tranſ- 
lating of a work ſo voluminous as the 
NaTURAL HisrORY OF THE COUNT 
DE BUFFON, rendered my progreſs 
much ſlower than I wiſhed. I now, 
however, with much diffidence, ſub- 
mit my labours to public opinion. 
An examination of the Contents, how- 
cver, will convey a more clear idea of 
the nature or the work than a multi- 
plicity of words. But 1 thought it 


proper to prefix a ſhort account of the 


cire um- 
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circumſtances and motives which in- 
duced me to engage in an undertak- 
ing ſo extenſive, and ſo difficult to 
perform with tolerable ſucceſs. 


With regard to the manner of writ- 
ing, it is perhaps impoſhble for a 
North Briton, in a work of any ex- 
tent, to avoid what are called Scotti- 
ciſms. But I have endeavoured to be 
every where perſpicuous, and to ſhun 
every ſentiment or expreſſion which 
might have a tendency to injure ſo- 
ciety, or to hurt the feelings of indi- 
viduals. | 


Indulgent readers, though they muſt 
perceive errors and imperfections, will 
naturally make ſome allowance for 
the variety of reſearch, and the la- 
bour of condenſing ſo much matter 
into ſo ſmall a compaſs. He is a bad 

| author, 


x E. 
author, it has been ſaid, who affords 


neither an aphoriſm nor a motto. 


I cannot refrain from mentioning 
a circumſtance which has often made 
me uneaſy. The expectations of ſome 


friends were higher than 1 was con- 


{cious my abilities could reach. 


Upon the whole, the general de- 
fign of this publication is, to convey 
to the minds of youth, and of ſuch as 
may have paid little attention to the 
ſtudy of Nature, a ſpecies of know- 
ledge which it is not difficult to ac- 
quire. This knowledge will be a per- 


petual and inexhauſtible ſource of 


manly pleaſures; it will afford in- 
nocent and virtuous amuſement, and 
will occupy agreeably the leifure or 
vacant hours of lite. 
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Diſtinguiſhing characters of Animals, Plants, 
and Minerals—The Analogies between the 
plant and animal, ariſing from their Aruc- 
ture and organs, their growth and nouriſh- 
ment, their diſſemination and decay. 


Narukal Bodies, when viewed as they 
have a relation to man, are marked with 
characters ſo apparent, that they eſcape not 
the obſervation of the moſt nenlightened 
minds. In a ſyſtem where. . conſtitu- 


ent parts have a reciprocal dependence, and 
VorL. I. | B are 
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are connected by relations ſo ſubtile as to 
elude the perception of animals, ſuch obvi- 
ous characters were indiſpenſible. Without 
them, neither the affairs of human life, nor 
the functions of the brute creation, could be 
carried on. Characters of this kind are ac- 
commodated to the apprehenſion of brutes 
and of vulgar men. 

But, when the productions of nature are 
more clofely examined; when they are ſcru- 
tinized by the eye of philoſophy, the number 
of their relations and differences is diſcover- 
ed to be almoſt infinite; and their ſhades of 
diſcrimination are often ſo delicate, that no 
ſenſe can perceive them. Nothing, appa- 
rently, is more eaſy than to diſtinguiſh an 
animal from a plant; and yet the proper 
diſtinction has puzzled the moſt acute in- 
quirers, and perhaps exceeds the limits of 
human capacity. 

A plant, ſays Jungius, is a living, but 
© not a ſentient hody, which is fixed in a de- 
© termined place, and grows, increaſes in ſize, 
and propagates its ſpecies *.” In this defi- 
nition living powers are aſcribed to vegeta- 
bles; but they are denied the faculty of ſen- 


* Ran Hiſt. Plant. p. I. 
8 ſation 
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ſation. Life, without ſome degree of ſenſa- 
tion, is an incomprehenſible idea. An ani- 
mal limited to the ſenſe of feeling alone, is 
the loweſt conception we can form of lite. 
Deprive this being of the only ſenſe it poſ- 
ſeſſes, and, though its figure ſhould remain, 
we would inſtantly conclude it to be as ina- 
nimateas a ſtone. The life attributed to plants 
ſeems to he nothing more than an analogical 
deduction from their growth, nutrition, con- 
tinuation of their ſpecies, and amilar « circum- 
ſtances. 

Ludwig definies vegetables to be Natural 
© bodies, always endowed with the ſame form, 
© but deprived of the power of local motion +. 
Avery branch of this definition is, with 
equal propriety, applicable to precious ſtones, 
ſalts, and ſome animals; and, therefore, re- 
quires no farther attention. 

Sir Charles Linnaeus, in his Fundamenta 
Botanica, intends to diſcriminate the three 
kingdoms of nature in two lines. Stones, 
ſays he, © grow; vegetables grow and lire, 
animals grow, live, and fee/*.* This is an 
aſſemblage of words, the meaning of which 
is entirely perverted. The idea of growth im. 
plies nutrition and expanſion by the intei ven 


+ Ludwig, Phil. Bot. p. 1. * Fund. Bot. 5 3. 
| B 2 tion 
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tion of organs, The magnitude of ſtones may 
be augmented by an accretion of new mat- 
ter. But this is not growth, or expanſion of 
parts. The ſecond definition, © That vegeta- 
bles grow and live, is equally inaccurate. 
Inftead of proving the life of plants, Linna- 
eus takes it for granted, and makes it the cha- 
racteriſtic between vegetables and brute mat. 
ter. The third, That animals grow, live, 
© and feel, is not leſs exceptionable. Growth, 
life, and mere ſenſation, convey the moſt ig- 
noble notions of animated beings. From this 
definition, we would be led to imagine, that 
Linnaeus meant to deſcribe the condition of 
a polypus or an oyſter. All animals, it is true, 
grow, live, and feel: But theſe are only the 
paſſive properties of animals. The definition 


includes none of thoſe inſtinctive, intellec- 


tual and active powers which exalt the animal 
above the vegetable, and ſo eminently diſtin- 

guiſh the different tribes from each other. 
Theſe and many other abortive attempts 
have been made to aſcertain the preciſe boun- 
daries between the animal and vegetable. 
Definitions have been the perpetual aim of 
moſt writers on this ſubject. But definitions, 
when applied to natural objects, muſt always 
be vagueandeluſory. We know not the prin- 
ciple 
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ciple of animal life. We are equally 1gno- 
FT rant of the eſſential cauſe of vegetable ex- 
iſtence. It is in vain, therefore, to dream 
; of heing able to define what we never can 
know. We may, however, diſcover ſome qua- 
lities common to the animal as well as to the 


4 2 % vegetable. 

= Senſation, motion, we ſtructure of parts, 
5 2 1 give animals a more extenſive range in their 
* connection with external objects. A certain 
pʒortion of intellect, joined to the vital prin. 
A ciple, ſeem to be the moſt diſtinguiſhing pro- 
- perties of animals, and to conſtitute their eſ- 
; ſence or being. Animals will, determine, 
is act, and have a communication with diſtant 
o objects by their ſenſes. They have the laws 
9 of nature, in ſome meaſure, at command. 
R They protect themſelves from injury hy em- 
l ploying force, ſwiftneſs, addreſs, and cun- 


ning. But vegetables remain fixed in the 
fame place, and are ſubject to every thing 
that moves. Auimals eat at intervals; their 
food requires time for digeſtion, and to an- 
{wer the complicated purpoſes of ſecretion 
and nutrition. The ſtructure of plants is 
more imple : They receive perpetual nou- 
riſhment without injury. Animals ſearch for 
and ſelect particular kinds of food. But 
plants muſt receive whatever is brought to 


them 
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remain for ever fixed to the rocks on which 
they are produced, and have no motion but 
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them by the different elements. Animals 
exiſt on the ſurface and in the interior parts 
of the earth, in the air, in water, in the 
bodies of men and other animals, in the in- 
ternal parts of plants, and even in ſtones. 
But, if we except a few aquatics, 288 are 
fixed to the earth by roots. 

All animals, it has been affirmed, have a 
heart, or particular fountain for propelling 
and diſtributing their fluids to the different 
parts of their bodies: But caterpillars, and 
many other inſects, have no ſuch general re- 
ceptacle. 

The loco-motive faculty has been conſi- 
dered as peculiar to animals. But even this 
character is entirely ſuſpicious. Oyſters, ſea- 
nettles, the gall. inſects, and a variety of 
other animals, can hardly be ſaid to enjoy 
the power of local motion. Many ſpecies 


that of extending or contracting their bodies. 
Behdes, examples of different kinds of mo- 
tion are diſcoverable in the vegetable king- 
dom. When the roots of a tree meet with a 
ſtone, or any other obſtruction to their mo- 
tion, in order to avoid it, they change their 
former direction. They turn from barren 

to 
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to fertile earth, which indicates ſomething 
analogous to a ſelection of food. Like the 
polypus, plants, when confined in a houle, 
uniformly bend toward the window or aper- 
XZ ture through which the rays of light are in- 
== troduced. 
X20 The ſenfitive plant poſſeſſes the faculty of 
motion in an eminent degree. The ſlighteſt 
touch makes its leaves ſuddenly ſhrink, and, 
together with the branch, bend down toward 
the earth. But the moving plant, or hedy- 
ſarum movens, of which there are ſpecimens 
in the botanic garden of Edinburgh, fur- 
niſhes the moſt aſteniſhing example of vege- 
table motion. It is a native of the Eaft In- 
dies. Its movements are not excited by the 
contact of external bodies, but ſolely by the 
influence of the ſun's rays. The motions of 
this plant are conhned to the leaves, which 
are ſupported by long flexible foot-ſtalks. 
When the ſun ſhines, the leaves move briſk- 
ly in every direction. Their general motion, 
however, is upward and downward: But 
they not unfrequently turn almoſt round; 
and then their foot-ſtalks are evidently twiſt- 
ed. Theſe motions go on inceſſantly as long 
as the heat of the ſun continues; But they 
ceaſe during the night, and when the wea. 
| ther 
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ther is cold and cloudy. Our wonder is ex- 
cited by the rapidity and conſtancy of the 
movements peculiar to this plant. The fre- 
quency, however, of ſimilar motions in other 
plants, renders-it probable that the leaves of 
all vegetables move, or are agitated by the 


rays of the ſun, though many of theſe move- 


ments are too ſlow for our perception. 

The American plant called dionaea muſci- 
Pula, or Venus's fly-trap, affords another in- 
ſtance of rapid vegetable motion. Its leaves 
are jointed; and furniſhed with two rows of 
ſtrong prickles. Their ſurfaces are covered 
with a number of minute glands, which ſe- 
crete a {weet liquor, and allure the approach 
of flies. When theſe parts are touched by the 
legs of a fly, the two lohes of the leaf inftant- 
ly riſe up, the rows of prickles lock them- 
{elves faſt together, and ſqueeze the unwary 
animal to death. If a ſtraw or a pin be in- 
troduced between the lobes, 12 enen 
tious are excited. 

When a feed is ſown in a e poſi- 
tion, the young root turns downward to en- 
ter the earth, and the ſtem bends upward into 
the air. Confine a young ſtem to an inclin- 
ed pofition, and its extremity will ſoon aſſume 
itsfornier perpendicular direction. Twiſt the 

branches 
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branches of any tree in ſuch a manner that 
the inferior ſurfaces of the leaves are turned 


toward the ſky, and you will, in a ſhort time, 
WV perceive that all theſe leaves reſume their 
original poſition. Theſe motions are per- 
formed ſooner or later, in proportion to the 
degree of heat, and the flexibility of the 


N leaves. Many leaves, as thoſe of the mallow, 


follow the courſe of the ſun. In the morn- 
ing, their ſuperior ſurfaces are preſented to 
the eaſt; at noon, they regard the ſouth; 
== and, when the ſun ſets, they are directed to 
the weſt. During the night, or in rainy wea· 
ther, theſe leaves are horizontal; and their 
inferior ſurfaces are turned toward the 
earth. | 

What has been denominated the Sleep of 
Plants, affords an inftance of another ſpecies 
of vegetable motion. The leaves of many 
plants fold up during the night; but, at the 
approach of the ſun, they expand with re. 
newed vigour. The common appearances of 
moſt vegetables are ſo changed in the night, 
that it is difficult to recogniſe the different 
kinds, even by the aſſiſtance of light. 

The modes of folding in the leaves, ' or of 
ſleeping, are extremely various. But it is 
worthy of remark, that they all diſpoſe them. 
ſelves 
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ſelves ſo as to give the beſt protection to the 
young ems, flowers, buds, or fruit. The 
leaves of the tamarind-tree contract round 
the tender fruit, and protect it from the noc- 
turnal cold. The caſſia or ſenna, the gly- 
cine, and many of the papilionaceous plants, 
contract their leaves in a ſimilar manner. 
The leaves of the chickweed, of the aſclepias, 
atriplex, &c. are diſpoſed in oppoſite pairs. 
During the night, they riſe perpendicularly, 
and join fo cloſe at the top, that they conceal 
the flowers. The leaves of the ſida or al- 
thaea Theophraſti, of the ayenia, and oeno- 
thera, are placed alternately. Though hori- 
zontal, or even depending, during the day, 
at the approach of night they riſe, embrace 
the ſtem, and protect the tender flowers. 
The leaves of the ſolanum, or nightſhade, 
are horizontal during the day; but, in the 
night, they riſe and cover the flowers. The 
Egyptian vetch erects its leaves during the 
night, in ſuch a manner that each pair ſeem 
to be one leaf only. The leaves of the white 
lupine, in the ſtate of ſleep, hang down, and 
protect the young buds from . injured 

by the nocturnal air. 
Theſe and ſimilar motions are not peculiar 
to the leaves of plants. The flowers have 
| | alſo 
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| alſo the power of moving. During the night, 


many of them are incloſed in their calixes. 
Some flowers, as thoſe of the German ſpurge, 
geranium ſtriatum, and common whitlow 


graſs, when aſleep, hang their mouths toward 


the earth, to prevent the noxious effects of 
rain or dew. 

The cauſe of thoſe movements which con- 
ſtitute the ſleep of plants, has been aſcribed 
to the preſence or abſence of the ſun's rays. 
In ſome of the examples I have given, the 
motions produced are evidently excited by 
heat. But plants kept in a hot-houſe, where 
an equal degree of heat 1s preſerved both 
day and night, fail not to contract their leaves, 
or to {leep, in the ſame manner as when they 
are expoſed to the open air. This fact evin- 
ces, that the ſleep of plants is rather owing 
to a peculiar law, than to a quicker or ſlower 
motion of the juices. 

A ftomach and brain have been reckoned 
eſſential characteriſtics of the animal; and 
plants are ſaid to poſſeſs nothing analogous 
to theſe organs. But the polypus has no ſto- 
mach ; or rather, like vegetables, its whole 
body may be conſidered as a ſtomach. Its 
internal cavity contains no viſcera; and, 
when this animal is turned outſide in, it ſtill 


continues 


"I 
* 
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continues to live, and to digeſt its food, in 
the ſame manner as if it had received no in- 
jury. The mode hy which plants are nou- 
riſhed is extremely analogous. They imbibe 
food by the roots, the trunk, the branches, 
the leaves, and the flowers. Inſtead, there- 
fore, of having no ſtomach, their whole ſtruc- 7 
ture is ſtomach. With regard to the brain, 
the polypus, and many other inſects, are de- 
prived of that organ. Hence neither ftomach > 
nor brain are eſſential characters which di. 
criminate the animal from the vegetable. k 5 
1 But all animals are endowed with ſenſa- Y 
Wl tion, or at leaſt with irritability, which laſt 
1 has been confidered as a diſtinctive character 
jt = of animal life. Senſation implies a diſtinct 
li perception of pleaſure and pain. We infer 
the exiſtence of ſenſation in organized bodies, 
when we perceive that they have organs ſimi- 
lar to our own, or when they act, in certain 
circumſtances, in the ſame manner as we act. 
If an organized being has eyes, ears, and a 
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If we ſee another being, whoſe ſtructure ex. 

\hibits nothing analogous to our organs of ſen- 

ſation, contracting with rapidity when touch- 
ed, „ its body uniformly to the light, 
ſeizing 


| | noſe, we naturally conclude that it enjoys the 
| | | {ame ſenſations as theſe organs convey to us. 
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| 1 ſeizing ſmall inſects with fentacula, or a kind 


of arms, and conveying them into an aper- 
ture placed at its anterior end, we heſitate 
not to pronounce that it is animated. Cut 


off its arms, deprive it of the faculty of con- 
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tracting and extending its body, the nature 
of this being will not be changed; but we will 
be unable to determine whether it poſſeſſes 
any portion of life. This is nearly the con- 
dition of the ſmall ſections of a polypus, be- 
fore their heads begin to grow. The wheel- 
animal, the eels in blighted wheat, and the 
ſnails recorded in the Philoſophical Tranſac- 
tions, afford inſtances of every appearance of 
ſenſation, or even of irritability, being ſuſ- 
pended, not for months, but for ſeveral years, 
and yet the life of theſe animals is not ex- 
tinguiſhed ; for they uniformly revive upon 
a proper application of moiſture. 

Theſe and ſimilar facts ſhow, that we are 
entirely ignorant of the eſſence and proper. 
ties of life. What life really is, ſeems too 
ſubtile for our underſtanding to conceive, or 
our ſenſes to diſcern. If we have no other 
criterions to diſtinguiſh life, than motion, 
ſenſation, and irritability, the animals juſt 
mentioned continued for years in a ſtate which 
every man would pronounce to have been 
perfectly 
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perfectly dead. It is poſſible, therefore, that 
life may exiſt in many bodies which are com- 
monly thought to be as inanimate as ſtones. 
Hence it would be raſh to exclude plants from 
every ſpecies of ſenſation. The degrees of 
ſenſation decreaſe imperceptibly from man 
to the ſea-nettle, gall-inſe&ts, and what are 
called the moſt imperfe& animals. Every 
vegetable, as well as the ſenſitive plant, 
ſhrinks when weunded. But, in moſt of them, 
the motion is too flow for our perception. 
When trees grow near a ditch, the roots 
which proceed in a direction that would ne- 
ceflarily bring them into the open air, inſtead 
of continuing this noxious progreſs, ſink be- 
low the level of the ditch, then ſhoot acroſs, 
and regain the ſoil on the oppoſite fide. 
When a root is uncovered, without expoſing 
it to much heat, and a wet ſpunge is placed 
near it, but in a different direction from that 
in which the root is proceeding, in a ſhort 
time the root turns towards the ſpunge. In 
this manner the direction of the roots may 
be varied at pleaſure. All plants make the 
ſtrongeſt efforts, by inclining, turning, and 
even twiſting their ſtems and branches, to 
eſcape from darkneſs and ſhade, and to pro- 
eure the influences of the ſun. Place a wet 


ſpunge 


OF NATURAL HISTORY. 13 


| ſpunge under the leaves of a tree, they ſoon 
bend downward, and endeavour to apply 
their inferior ſurfaces to the ſpunge. If a 
] 1 veſſel of water be placed within fx inches of 
® 7 . a growing cucumber, in twenty-four hours 
the cucumber alters the direction of its 
7 ; branches, bends either to the right or left, 
N and never ſtops till it comes into contact with 
the water. When a pole is placed at a con- 
5 F fiderable diftance from an unſupported vine, 
the branches of which are proceeding in a 
4 contrary direction from that of the pole, in a 
RE ſhort time, it alters its courſe, and ſtops not 
. 55 ; till it clings around the pole. 
_IE Fats of this kind excite our wonder; but 
they by no means prove that vegetables live, 
or that they are endowed with ſenſation, 
== which implies a diſtinct nn of plea- 
ſure and pain. 

There is an inferior ſpecies of ſenſation, 
which is diſtinguiſhed by the term 7rr:tabi- 
lity. This term denotes that power by which 
muſcular fibres, even after they are detach- 

ed from the body, contract upon the appli- 
cation of any ſtimulating ſubſtance, whether 
ſolid or fluid. The heart of a frog, when 
pricked with the point of a pin, continues to 
beat, or to contract and dilate, for ſeveral 
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hours after it has been cut out of the animal's 
body. The heart of a viper, or of a turtle, 
beats diſtinctly from twenty to thirty hours 
after the death of theſe animals. The peri- 
ſtaltic motion of the inteſtines is produced 
by their irritability. When the inteſtines of 
a dog, or any other quadruped, are ſuddenly 
cut into different portions, all thefe portions 
crawl about like worms, and contract upon 
the lighteſt touch. Though irritability be 
unqueſtionably a vital principle, yet it is 
equally certain, that muſcular fibres, when 
ſeparated from the body to which they be- 
long, have no diſtinct perception of pleaſure 


or pain. Their regular contraction and dila- 


tation are evident ſymptoms of life, which, 
in many caſes, may lead us to attribute liv- 
ing powers to ſubſtances that enjoy neither 
life nor ſenſation. Hence, though all plants 
were irritable, this circumſtance would not 
prove that they are poſſeſſed of life. The 
contraction and dilatation of the ſenſitive 
plants, and the various motions of the leaves, 


branches, flowers, and roots of vegetables 


formerly mentioned, ſeem to indicate that 
moſt plants are endowed with irritability. 


Perhaps all vegetables have more or leſs of 


this quality. The heart, inteſtines, and dia- 
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Wien are the moſt irritable parts of ani- 
mal bodies: And, to diſcover whether this 


| Wcuality reſides in all plants, experiments 
| ſhould be made chiefly on their leaves, 
| oer, buds, and the tender fibres of the 
f . 


roots. 
From this narration of facts, it appears, 


1 "that plants make a very near approach to ani- 
als; and that this fimilarity, as well as the 
 ZWifficulty of fixing the preciſe boundaries by 
rich theſe two great kingdoms of nature 
are limited, are direct conſequences of the 
organization of vegetables. It is owing to 
their organic ſtructure alone, that plants and 
= animals are capable of affording reciprocal 


| f oe: to each other. This organic 
7 were though greatly diverſified in the 
Lifferent ſpecies of animals and vegetables, 
| 4 evinces that Nature, in the formation of both, 
= | has acted upon the ſame general plan. May 
ve not preſume, therefore, as plants as well 
as animals are compoſed of a regular ſyſtem - 

of organs, that the vegetable part of the crea- 
tion is not entirely deprived of every quality 
RE vbich we are apt to think peculiar to ani- 
Ws mated beings? I mean not to infinuate, that 
plants can perceive pleaſure or pain. But, as 
many of their motions and affections cannot 
RS. C be 


18 THE PHILOSOPHY 


be explained upon any principle of mecha- 
niſm, I am inclined to think, that they ori- 
ginate from the power of irritability, which, 
though it implies not the perception of plea- 
fure and pain, 1s the principle that regulates 
all the vital or involuntary motions of ani- 
mals. To aſcertain this point, would require 
a ſet of very nice experiments. I ſhall men- 
tion one, which might be performed with 
tolerable eaſe. It was formerly remarked, : 
that plants kept in a hot-houſe, where the 
degree of heat is uniform, never fail to ſleep 
during the night. This is direct evidence, 
that heat alone is not the cauſe of their vigi- 
lance. But they are deprived of light. Let, 
therefore, a ſtrong artificial light, without in- 
creaſing the heat, be thrown upon them. If, 
notwithſtanding this light, the plants are not 
rouſed, but continue to ſleep as uſual, then 
it may be preſumed that their organs, like 
thoſe of animals, zre not only irritable, but 
require the reparation of ſome invigorating Wl 
influence which they have loft while awake, 
by the agitations of the air and the-ſun's rays, '£ % 

by the act of growing, or by ſome other la- 

tent cauſe. A 
It is almoſt unneceſſary to mark the diſtinc- 
tion between vegetables and minerals. The 
5 tranſition 
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tranſition from the animal to the plant is ef- 
feed by ſhades ſo imperceptible, as to elude - 
the moſt acute obſervers. But, between the 
plant and the mineral, there is a vaſt chaſm 
in the chain of being, which may be the 
ſource of great diſcoveries. In bodies purely 
mineral, not a veſtige of organization can be 
diſcovered. The fibrous ſtructure of the aſ- 
beſtos has been regarded as an approach to- 


4 1 ward organization, and as the link which 


connects the mineral to the vegetable king- 
dom. But this is one of thoſe {trained ana- 
logies which are too often employed by theo- 
retical writers. Though the aſbeſtos is com- 
poſed of a kind of threads or fibres, theſe 
fibres are not tubular; neither are they in- 
terwoven, like that regular tiſſue or fabric 
which ſo remarkably diſtinguiſhes organized 
from brute matter. Of courſe, the magni- 
tude of the aſbeſtos can only be increaſed by 
the appoſition of new matter, and not by any 
developement or expanſion of parts. But 
tho' in the mineral kingdom, Nature ceaſes 
to organize, ſhe continues to arrange. 

The regular configuration of ſalts, cryſtals, 
and other precious ſtones, has been conſider- 
ed by ſome authors as the reſult of an orga- 
nic proceſs. But the uniform figure of ſalts 

C 2 and 
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and cryſtals may be the effect of certain laws 
of attraction peculiar to each ſpecies. None 
of theſe particles can be regarded as a germ 
or bud. They are only the elements or con- 


ſtituent parts, which, when applied to each 


other, form a whole. They never expand or 
grow, like the embrios of animals or plants. 
They remain for ever in the ſame ſtate with- 
out diminution or increaſe, except when ſe- 
parated by force, or magnified by an accu- 
mulation of freſh matter. The chryſtalline 
Juice is not aſſimulated by veſſels : It. is pre- 
pared by a chymical operation of Nature. 
The hodies of plants and animals are ma- 
chines, exceedingly elaborate, and more or 
leſs complicated. Theſe machines, by means 
of different organs, have the power of con- 


verting other animals and vegetables into 


their own ſubſtance. By this aſſimulation, 
all the dimenſions are increaſed ; and their 
various parts uniformly preſerve the ſame 
proportions with regard to each other, and 
continue to perform their retpective tunc- 
tions. Beſides, organized bodies not only 
multiply their ſpecies, but ſome of them poſ- 
ſeſs the power of reproducing ſuch parts as 
are forcibly abſtratted from them. 


In 
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In theſe and many other qualities common 


to the animal and vegetable, there is not the 


ſmalleſt analogy to be found in the mikeral 
kingdom. Between the moſt regular foſſils, 
as ſalts and chryſtals, and the moſt imperfect 
animal or vegetable, the diſtance is immenſe, 
Figured foſſils are not more organized than 
a column or portico. In the formation of the 


former, Nature, in that of the latter, man, is 


the artiſt. When no ſimilarity is to be dif. 
covered in thoſe foſſils which are nearly uni- 
form in their donfiguration, we are not to 
expect it in the more looſe and irregular parts 
of brute matter. Here, Nature, regard leſs of 
ſymmetry, conjoins heterogeneous materials, 
of which ſhe compoles irregular maſſes. 
Many ſtones, flints, and other concretions, 


afford examples of this kind. More art, it 


muſt be acknowledged, appears in the for- 
mation of metals: But their ſtructure exhi. 
bits no veſtiges of organization, 


N 


HAVING ſhown the extreme difficulty 
of fixing the boundaries which ſeparate the 
animal from the vegetable kind, I proceed to 
the more plealing talk of enumerating ſome 
of thoſe beautiful analogies which ſuhſiſt be. 
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tween them. To render this ſubject the more 
agreeable and inſtructive, inſtead of bringing 
together an unconnected maſs, I ſhall trace 
the analogies between the animal and plant, 
under the arrangement of Structure and Or- 
gans, Growth and Nouriſhment, Diſſemination 
and Decay. 


I. STRUCTURE AND ORGANS. 
IN all organized bodies, a ſimilarity of 


ſtructure ſeems to be unavoidable. The bo- 


dies of men and quadrupeds conſiſt of a ſeries 
of connected bones, which run from the head 
to the ramp. This ſeries is known by the 
name »f the back-bone, from each ſide of which, 
a number of arched bones proceed. Some of 
theſe join the breaſt-bone by means of carti- 
lages, and form a vaulted cavity, which con- 
tains and defends the heart, and other viſce- 
ra proper to the cheſt. The bones of the 
pelvis, and of the four extremities, are join- 
ed to the back-bones by articulations and 
membranes. By the ſame contrivance, the 
cranium is fixed to the upper end of the back- 
bones. Into different proceſſes and portions 
of all theſe bones, a great number of muſcles, 
or bundles of fleſhy fibres, are inſerted. 
Theſe muſcles are the inſtruments which give 

riſe 


o — 8 "x 2 * > ah 
1 N 

* 4 5 a = E 8 * 
. 8 28 gn WES 5} 
8 * 2 2+ 3 SA SU bv PT 1» * — 
, ON CT r ĩð TT 


= 6 
__. 
7 
' 54.8 - 1 


k 1 boy = 
N 1 * * 
Rc + 
—"—_ 
_ 


* 


4 term ſpinal marrow. From the brain and ſpi- 
| 4 nal marrow proceed all the nerves, or in- 
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W riſc to all the varieties of animal motion. 


| The bones of the head, or cranium, contain 


te brain and cerebellum, a prolongation of 


| which runs through the whole extent of the 
canal in the back-bone, and is known by the 


ſtruments of ſenſation. Theſe nerves, the 
© ramifications of which are inhnitely various 


F and minute, are diſtributed upon the heart, 


lungs, blood-veſſels, bowels, and muſcles, 
till they terminate on the Far or external 


5 covering of the body. The heart is the foun. 


tain or general receptacle of the blood. The 
contraction of the heart propels the blood 
through the arteries, which are likewiſe diftri- 
buted, by numerous and complicated ramifi- 
cations, over every part of the hody, and ter. 
minate in the veins, which again collect the 
whole arterial blood into one cavity, and re- 


convey 1t to the heart. This circulatory pro- 


ceſs goes on during life. X 


Belide the organs already mentioned, there 
areothers, termed ſecretory, becauſe they ſepa- 
rate peculiar fluids from the general maſs of 
circulating blood. The ſtomach and inteſtines 
are furniſhed with a vaſt number of ſmall 
tubes, called lacteal ducts, which ſeparate and 


abſorb 
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_ abſorb the nutritious parts of the aliment, and 
reje& all the groſſer and uſeleſs particles. 
Theſe ducts, after innumerable communica- 
tions with each other, unite into one large 
tube, diſtinguiſhed by the name of the thora- 
cic duct, which is the general reſervoir of the 
chyle, or ſecreted liquor. This chyle, which | 
is a mild fluid, paſſes from the thoracic duct We 
to the ſubclavian vein; and by this vein it 'Y 
is conveyed to the heart, where it mingles 

with the blood, and is circulated through the 
body, for the nouriſhment of its different 
parts. It is of no moment, for our preſent i 
purpoſe, to be more particular, eſpecially as 
this ſubje& will be afterwards more fully 1 
handled. I fhall therefore juſt mention, thgaat 
there are particular organs or glands for ſe- 
creting various fluids, which are neceſſary to 
the exiſtence of the larger animals, as the 
kidneys for the ſecretion of urine; the liver 
for the ſecretion of gall; the ſtomach for the BÞ 
ſecretion of the gaſtric juices; the ſalivary Wl 
glands for the ſecretion of ſaliva, &c. ® 

From this ſketch of the ſtructure of man 
and of quadrupeds, very little attention is ne- 
ceſſary to perceive, t that Nature purſues a ſi- | 
milar plan in+the formation of birds and 2 


fiſhes. 
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14 In that numerous claſs of animals eee 
4 puſhed by the name of inſects, there is 
Preat variety of form and ſtructure. In ma- 
ny of theſe, Nature ſeems to depart from her 
general mode of operation. But upon a more 
gccurate examination, this ſeeming departure 
weill appear to be only an extenſion of that 
{1 Iniverſal plan which ſhe obſerves in the for- 
Nation of all animated beings. Some inſects, 
the lobſter, and all the cruſtaceous and ſhell 
animals, have their bones on the outſide of 
their bodies. To theſe bones the muſcles and 
Wother inſtruments of motion are attached. 
F Many ſpecies have no hones; but their bo- 
1 = conſiſt of a {ſucceſſion of rings incaſed 
e each other. By contracting and dilat- 
ing theſe rings, all the movements of this 
kind are performed. The head, in ſome ſpe- 
Cies, changes its form every moment. It con- 
1 J tracts or dilates, appears or diſappears, at 
the pleaſure of the animal. Theſe moti- 
ons are permitted by the flexibility of the 
membranes, or coverings of the head. In 
other ſpecies, the form of the head is per- 
gmanent, owing to the hardneſs of the cover- 
ings, which are ſcaley or cruſtaceous, and ap- 
proaches nearer to that of the more perfect 
animals. 
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Many inſeQts are deſtitute of particular or- 


gans. Some want eyes, ears, brain, and noſ- 


trals. Others have an acute ſenſe of ſmell. © 
ing, though we know not the form or fitua- 
tion of the organ. The inferior ſpecies of 
inſects have no internal lungs, but receive air 
by lateral pores, and ſometimes by long tubes, 


or tracheae, which protrude from different 


parts of the body. Many inſects have no 


heart, or general reſervoir for the reception 
and propulſion of the blood. But we diſco- 


ver by the microſcope, that their blood cir- 


culates by the pulſation of arteries, and that 
their different fluids are ſecreted by glands. 
In a word, Nature, in the ſtructure and func- 
tions of animals, deſcends, by degrees almoſt 
imperceptible, from man to the polypus, a 
being which, ever ſince its oeconomy and 
properties were diſcovered by M. Trembley, 


has continued to aſtoniſn both philoſophers | 


and naturaliſts. The ſtructure of the poly- 


pus, which inhabits freſh water pools and 


ditches, is extremely ſimple. Its body con- 
fiſts of a ſingle tube, with long 7entacula, or 
arms, at one extremity, by which it ſeizes 
ſmall worms, and conveys them to its mouth. 
It has no proper head, heart, ſtomach, or in- 
teſtines of any kind. This fimplicity of ſtruc- 

ture 
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4 t pre gives riſe to an equal fimplicity in the 
economy and functions of the animal. The 
Phypus, though it has not the diſtinction of 
, is extremely prolific. When about to 
wultiply. a ſmall protuberance or bud ap- 
on the ſurface of its body. This bud 


, gradually ſwells and extends. It includes not 
i Zayoung polypus, but is the real animal in 
iniature, united to the mother as a ſucker 
1 1 F d the parent-tree. The food taken by the 


other paſſes into the young by means of a 
Fommunicating aperture. When the ſhoot- 
Ing polypus has acquired a certain growth, 
his aperture gradually cloſes, and the young 
Arops off, to multiply its ſpecies in the ſame 
manner. As every part of a polypus is ca- 
7 of ſending off ſhoots, it often happens, 
that the young, before parting from the mo- 
| Wther, begin to ſhoot; and the parent-animal 
$ aarries ſeveral generations on her own body. 
I There is another ſingularity in the hiſtory of 
che polypus. When cut to pieces in every 
direction fancy can ſuggeſt, it not only con- 
tinues to exift, but each ſection ſoon becomes 
an animal of the ſame kind. What is ſtill 
more ſurpriſing, when inverted as a man in- 
verts the finger of a glove, the polypus leems 
I co have ſuffered no material injury; for it 
1 ſoon 


1 ” - 
1 8 me 9 — 1 
- ” 5 YL be — 28 "34 ITE, 2 een 4 1 1 * 
I * > 4 je, Y 1 1 * - 
7 3 4 - * 
P 


9 —— 


—— —— wa 
* 


* m — * - 
8 - — — - - — — 
— — * 4 N — SW. 5 — =_ » w : — * 
— — - * = —— . — = 2.) Ys wa- — — . 3 1 — —— - — _— = 
- — — 5 gm cy ——— oe co —— . py —— — X — Js ON IE We 3 . 0 — >: 5 — - — — : — 
i . . — beer os — ——— - 
1 i - - my — 2 K — - — 
mY «WY :. FE) or — py CY — * 1 — — * ds "4 5 * * 0 7 — — < A „ > * — — — bw. — py — . — 2 —— — — 4 
. 2 . — — —— 2 25 — 2 - — 
— — —— 4 * 0 — — . 2 12 — I _—_= = "— 2 — n + — — — , —— — : 

— ul — — - — — - — 1 — _ — — p 

— 2 : _— <> . — — — — _= 2 — — - - _ 2 1 2 
— — — — — — — — — — 4 — nw Hae — — - — 2 
hs — — — wit — — —— — * — non - n — 3 
— — — — — — . — — 5 — 5 Fo: hc ger as * 9 — r , - — — - _ — — - — — = 
- — — * — N ate aac — a — — — mga ———_— — . — . - — mot 3 
Exh? 2 322 7 2 png ads) = on” IE ITE" Is P — . 0 — ny > 5 8 a . - 0 beg — . q R a 4 jo” 1 — 
— & + * ie wt _ - . - . — a wes - as L 2 - 
— . * 7 a 2 7 TE” 4 — 
a — 2 oy — wy — * * 4 — a — 
— — — —— > — — — — PEO — — — — — —— — "_ * = _ _ b 
— ] NG .. — — pr * — — — — - * — _ m— — 2 2 
1 23 3 porn __ — a — — * * — — - — — 22 n wm tore a es + * 2 
w — * — — — — ů — 2 —— ů— — 2 — 
— "__ 
* 


28 rieren ser 


ſoon begins to take food, and to perform eve. 1 
ry other natural function. Here we have a * 
wonderful inſtance of animal ductility. No 
diviſion, however minute, can deprive theſ: 3 
worms of life. What infallibly deſtroys other 
animals, ſerves only, in the polypus, to mul. 
tiply the number of individuals. M. Trem- | 
bley, in the courſe of his experiments, dil. 
covered, that different portions of one poly- 
pus could be ingrafted on another. Two 
tranſverſe ſections brought into contact quick. 
ly unite, and form one animal, though each 
ſection belongs to a different ſpecies. The 
head of one ſpecies may be ingrafted on the 3 
body of another. When a polypus is intro- 5 
duced by the tail into another's body, the 
two heads unite, and form one individual. 
Purſuing theſe ſtrange operations, M. Trem- 3 I 
bley gave ſcope to his fancy, and, by repeat. 
edly ſplitting the head and part of the body, | i 
formed hydras more complicated than ever 1 
ſtruck the imagination of the moſt romantic 
fabuliſts. 

This ſhort account of the general ſtructure 
of animals was a neceſſary preparation for 
perceiving more clearly their connection with 
the vegetable kingdom. 

Ihe ſtructure of plants, like that of ani - 
mals, conſiſts of a ſeries of veſſels diſpoſed 


in 
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' 


= : regular order. Theſe veſlels are deſtin- 


8 


4 to perform the different functions neceſ- 


2 ry to the nouriſhment, growth, and diſſe- 
No Pination of the plant. In trees, and moſt of 
le he larger vegetables, three diſtinct parts are 
ler i be obſerved; the bark, the wood, and the 


l. Ich. The bark likewiſe conſiſts of three 
n. Parts - the ſkin, the body, and the liber, or 
u. ner circle; which laſt, about the end of 


y- btumn, aſſumes the ſame texture and firm- 
70 eſs with the wood. The ſubſtance of the 
k. bark is compoſed of a number of longitudi- 
ch hal fap and air veſſels, which have the ap- 
je pearance of fine threads, running from the 


; 5 oot to the trunk and branches. Beſide theſe 
Teſſels, the bark is furniſhed with a paren- 
cCghymatous or pulpy ſubſtance, in which there 
I. * re a vaſt variety of folliculi, or ſmall blad- 
gers. The bark is connected to the wood by 
tranſverſe inſertions of the parenchyma. 
The wood conlifts of two diſtin& ſubſtan- 
Nees; the one is denſe, and compact, and con- 
6 ſtitutes what is termed the ligneous body ; the 
other is porous, moiſt, and pulpy, and is 
therefore called the parenchymatous part of 
te wood. A portion of wood is placed al- 
WE ternately between a fimilar portion of paren- 
= <hyma. Theſe alternate portions proceed 
from 
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from the edges of the pith, as radii from the 


with numberleſs ſap and air veſſels. 

The pith or heart is bounded on all ſides 
by the wood, and is compoſed of the ſame 
materials: It is nothing but a vaſt congerie 
of air and ſap veſſels, interwoven with the 
parenchyma and bladders, not unlike the 
tiſſue of gauze or lace. This texture is com- 
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center of a circle, widening proportionally a 
they approach the circumference. Both of # 
them, however, like the bark, are furniſhed Y 


mon to every part of the trunk, being only 


more cloſe and compact in the bark and wood 

. than in the pith. It is well known, that the 
. pith of plants diminiſhes in proportion to 
. their age. The reaſon is obvious: Every 
1 : year the ring of veſſels, which lies contigu- 
I! - ous to the wood, dries, condenſes, and be. 
1 comes wood. | 4 


The leaves of vegetables conſiſt of a fine 
ſkin, which incloſes the parenchyma or pulp. 3 3 ; 
This ſkin, like that of animals, is an organic al 
1 body, furniſhed with an immenſe number of RH 
1 parenchymatous and ligneous fibres, and in- 2 

Wh terwoven in a manner preciſely ſimilar to 
that of the trunk and branches. When the 
ſkin is removed, the pulp appears, and 1s 1 
every where interſperſed with ſmall cylin- 

| drical 
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che 4 rical fibres, wound up into minute bladders. 
large nerve runs along the middle of eve- 
y leaf, and continually ſends off branches, 
ed rhich gradually decreaſe in magnitude, till 
they reach the edge or diſc. This principal 
les gerve is a collection of ſmall tubes, which, 
At proper diſtances, go off, and are diſtri- 

ies puted over the leaf in a manner preciſely 
he $milar to the diftribution of the nerves over 


+68 


he the human body. 

n. With regard to flowers and fruits, their 
ly general texture is the ſame with that of the 
od I parts already deſcribed, differing only in va- 
he rious proportions of the ligneous veſſels and 


parenchymatous or pulpy ſubſtance. That 
ry vegetables are poſſeſſed of ſecretory glands, 
is apparent from the almoſt infinite variety 
of their taſtes, odours, and colours. Theſe 
ſenſible qualities differ even in different 

of the ſame plant. But the glandular ſecre- 
tion of vegetables is moſt conſpicuous in the 
flowers and fruit. Many flowers ſecrete a 
1 nectareous fluid, which is more grateful to 
tze palate than the fineſt honey. The glands 
of ſome fruits, as thoſe of the lemon and 
orange, ſecrete liquors of very different qua- 
WF !it:es. The veſſels of the rhind contain an 
= 2crid eſſential oil, while thoſe of the pa- 
9 renchyma or pulp ſecrete an agreeable acid. 
3 | This 
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This ſimilarity in the general ſtructure f 


animals and plants is ſtrongly corroborated 


by the analogous parts in both being deſtined * 


to anſwer the ſame purpoſes. 


The oeconomy and functions of vegetables, | 


as well as thoſe of animals, are the reſults of 
a vaſcular texture. Each of theſe claſſes of 
beings have veſſels deſtined to the perfor. 
mance of ſimilar offices. In man and qua. 
drupeds, the fluids are circulated by the pul. 


ſation of the heart and arteries. The Juices | 


of plants do not circulate; but they are raiſed 
from the root to the trunk, branches, leaves, 
flowers, and fruit, by the ſap-veſſels. The 
aſcenſion of the ſap has been aſcribed to ca- 
pillary attraction. But, though no motion is 


perceptible in the ſap-veſſels ſimilar to the | 
pulſation of arteries ; yet, both the propulſi- 


on of the ſap, which moves with great force, 


and the ſecretion of different fluids by dif- 
ferent parts of the ſame plant, imply an ac- 
tion in theſe veſſels. In animals, the gall, 
the urine, the ſaliva, are all concocted from 


the general maſs of blood by the action of 
particular veſſels. Fluids of theſe different 


qualities exiſt not in the blood itſelf: They 
are created by an incomprehenſible .operati- 


on of the vezſels peculiar to their reſpeCtive 


glands. 
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a hy In plants, the ſap aſcends, and dit- 
8 E ferent fluids are ſecreted from it by glandu- 
s lar veſſels. Here the ſame effects are pro- 

* duced both in the animal and the plant. We 
10 muſt, therefore, attribute them to the ſame 
1 eau namely, the action of veſſels. Be- 
i | tides, the ſap, which is the blood of plants, 
T moves with a force often equivalent to the 
4 weight of the atmoſphere. M. Bonnet re- 
b | 1 marks *, that he has ſeen, by means of co- 
” FF loured liquors, the vegetable ſap move three 
q inches in an hour; and Dr. Hales, in his 
) 8 Statics, has ſhown, that the leaves are the 
s by principal organs of tranſpiration. He like- 
8 & wiſe conſiders them to be the inftruments 
which raiſe the ſap. But it has ſince been 
: 


5 ; | diſcovered, that coloured liquors riſe equally 
high in branches deprived of leaves, and that 
they do not riſe at all in dried plants. Hence 
the ſap of vegetables is not taken up in the 
ſame manner as a ſpunge imbibes water, hut 
is forced to aſcend by an unknown action of 
the veſſels. The ſpring of the trachez may 
put in motion the air they contain, and that 
air may have ſome influence on the general 
movement. But, by whatever powers the 


Oeuvres, tom. 1. p. 140. 
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ſap is moved, the exiſtence of the motion is 
certain; and it is equally certain, that this 
movement of the ſap produces the ſame eſ- 
fects in the vegetable, that the force of the 
heart and arteries does in the animal. 

The motion of the ſap, in vegetables, is 
not properly a circulation ſimilar to that of 
the blood in the more perfect animals. It 
aſcends and deſcends in the ſame veſſels; 
and theſe motions are evidently affected by 
heat and cold. The ſap riſes copiouſly in a 
warm day, and deſcends during the night, 

nearly in the ſame manner as the mercury 
riſes and falls in the thermometer. But, 
though the analogy here fails with regard to 
man and the larger animals, yet it holds in 
the taenia, the polypus, and many other in- 
ſects, which exhibit not the ſmalleſt veſtiges 
of circulation in their juices, 

The pith, or medullary ſubſtance of plants, 
has ſome reſemblance to the brain and ſpi - 
nal-marrow of animals. When the texture 
of the brain or ſpinal-marrow is deſtroyed, 
life is extinguiſbed; and, when the pith of 
plants is deſtroyed or dried up by age, they 
no longer retain the power of vegetating. 
The leaves of plants are analagous to the 
lungs of animals. It is by the lungs that the 


3 
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perſpiration of animals is chiefly effected; 
and plants diſcharge moſt of their ſuperflu- 
ous moiſture by the leaves. They expoſe a 
large ſurface to the action of the ſun, which 
produces a tranſpiration ſo copious, that 
ſome plants throw out fifteen or twenty times 
more in a given period, than is diſcharged 
from the human body. When a plant is de- 
prived of its leaves in ſummer, jnſtead of 
ripening its fruit, it is in great danger of 
dying for want of thoſe organs which carry 
off the ſuperfluous juices that ariſe from the 
root. A plant, in this ftuation, may be con- 
ſidered as labouring under an aſthma, or dy- 
ing of a ſuffocation. 

Beſide the leaves, plants tranſpire by the 
pores of the ſkin. But the quantity emit- 
ted in this manner is not nearly equal to 
that which iſſues from the leaves. The ſame 
thing happens with regard to man and qua- 
drupeds. Though they likewiſe perſpire 
through the ſkin, yet by much the greater 
quantity of perſpirable matter is diſcharged 
by the lungs. Beſide throwing out ſuper- 
fluous or noxious matter by the leaves, plants, 
by the ſame organs, abſorb from the atmoſ- 
phere, and perhaps from the ſun's rays, ſome 
unknown matter, which is neceſſary to their 

D 2 exiſtence. 
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exiſtence. The lungs of animals likewiſe 
derive, from the ſame ſources, a particular 
matter or principle, without which life could 
not be long continued. 

Another analogy between the ſtructure of 
plants and animals merits obſervation. The 
round bones of animals conſiſt of concentric 
ſtrata or plates, which can be eaſily ſepa- 
rated; and the wood of plants conſiſts of con- 
centric layers of hardened veſſels, which ſe- 
parate when macerated in water. A tree 
acquires an additional ring every year; and, 
by counting theſe rings, a pretty exact eſti- 
mation of its age may be attained. 

The branches of plants have been conſi- 
ſidered as analogous to the arms or tentacula 
of animals. But this is one of thoſe trained 
analogies which ſhould be carefully avoided. 
The great uſe of branches is evident. By 
producing an amazing number of leaves, a 
large ſurface is expoſed to the air and ſun, 
to anſwer the important purpoſes of tranſ- 
piration and abſorption. If there is any thing 
in plants analogous to the arms or tenta- 
cula of animals, it muſt be confined to ſuch 
ſpecies as twiſt themſelves around poles or 
trees, as the 1vy, the vine, the convolvulus, 
&c. and to ſuch as ſupport their trunks on 
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other bodies by means of little hooks, as the 
gooſe-graſs, and many other kinds. 

x All theſe analogies, it may be remarked, 
are confined to large animals and large ve- 
getables; but they hold not in that numer- 
” ous tribe of plants called graſſes. Inſtead of 
being filled with wood and pith, their ſtems 
are perfectly hollow; and, to fortify theſe 
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plants, Nature has beſtowed on them ſtrong 
joints or knots, which are placed at regular 


diſtances in each ſpecies. But, though ſome 
- of the analogies which ſubſiſt between the 
larger animals and vegetables exiſt not in the 
ſmaller plants, this circumſtance, inſtead of 
infringing, confirms the general plan of Na- 
ture. To diſcover the analogies between tu- 
bular plants and animals, we muſt examine 
the ſtructure of the minuter tribes of animat- 
ed beings. The graſſes have neither pith nor 
=== wood internally; and the polypus, the taenia, 
rand many other inſects, have no bones, heart, 
= or inteſtines, but are ſimple tubes, perfectly 
=X reſembling the empty ſtems of the gramine- 
& ous plants. Beſides, the ligneous, or at leaſt 
the herbaceous part of theſe plants, is placed 
on the outſide, fimilar to the cruſtaceous and 
ſhell animals, whoſe bones are fituated ex- 
ternally. Another analogy muſt not be omit- 

ted. 
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ted. The ſucculent vegetables, ſuch as the 
houſe-leek, the muſhroom tribes, and many 
ſea- plants, conſiſt almoſt entirely of a pulpy 
or parenchymatous ſubſtance, and may be 4 
cruſhed to a jelly by the ſlighteſt prefſure. 4 
The texture of worms, caterpillars, and of 
all the ſoft inſects, is extremely ſimilar to 
that of the ſucculent vegetables. 


IL—GROWTH AND NOURISHMENT. 


The ſecond ſource of analogies between the 
plant and animal is derived from the modes 
of their growth and nouriſhment. . 

Many ingenious theories have been invent- Wi 
ed, with a view to explain the myſterious 
operation by which the growth and nouriſh- WW 
ment of animals and vegetables are effected. 
But I ſhall confine myſelf, at preſent, to ſuch 

2marks as are purely analogical, and may 
be fully underſtood without a minute know- 
ledge of the different ways by which growth 
and nouriſh-nent have been ſuppoſed to be 
accompliſhed. 

Animals, like vegetables, gradually expand 
from an embryo or gelatinous ſtate, and, ac- 
cording to their kinds, arrive ſooner or later 
at perfection. This expanſion and augmen- 

tation 
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tation of ſubſtance is the idea conveyed by 
the word growth. Without ſome nutritious 
matter taken into the body, and aſſimilated, 

by the action of veſſels, to the ſubſtance of 
the being that receives it, growth cannot 
take place. Moiſture is the chief food of 
plants. But the food of animals, in general, 
varies with the ſpecies. This fact led ſome 
philoſophers to conclude, that every plant 
extracted from the ſoil a food peculiar to its 
own nature. It was, however, afterwards 
diſcovered, by repeated experiments, that 
vegetables can grow, and acquire a very con- 
ſiderable degree of bulk and weight, without 
exhauſting a perceptible quantity of the earth 
in which they are planted. Theſe experi- 
ments are a ſufficient proof, that moiſture 
conſtitutes the chief nouriſhment of plants. 
They likewiſe indicate, that vegetables, how- 
ever diverſified in their figure, denſity, and 
fibrous arrangement, are more {imple in their 
texture than animals. But, notwithſtanding 
theſe ſeeming differences in the nouriſhment 
of plants and animals, Nature fails not to ob- 
ſerve the ſame courſe in both kingdoms. 
The food of the animal, before it is convert- 
ed into nouriſhment, muſt go through the in- 
tricate proceſs of digeſtion. But, after the 


food 
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food has been converted into chyle, and the 
chyle into blood, this blood becomes a com- 
mon fluid, from which all nouriſhment and 
all animal fluids are derived. Here the ana- 
logy 1s apparent. Moiſture 1s to the plant 
preciſely what blood is to the animal. Each 
of them extracts its nouriſhment from a com- 
mon fluid; and, in both, this fluid is chang- 
ed, by the action of veſſels, into the various 
juices peculiar to the different ſpecies. 
When growth firſt commences, the em. 
bryos of plants and animals are in fimilar 
circumſtances. Soon after conception, the 
foetus 1s incloſed in its membranes, and is 
nouriſhed, till mature for birth, by blood 
which it receives from the uterus and placen- 
ta. In the ſame manner, the embryo of a 
plant is incloſed in the membranes of the 
ſeed ; and its fibrous roots are ſpread over 
the lobes or pulpy part. After the ſeed is 
ſown, and vegetation commences, the embryo 
is nouriſhed by moiſture, which the lobes ab- 


ſorb from the earth, and convey it to the mi- 


nute tubes of the ſeminal root. In many 
plants, theſe lobes riſe above the ſurface of 


the ground, in the form of leaves, and con- 


tinue to nouriſh and protect the tender plume 
or . till it acquires ſtrength ſufficient to 
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A ſupport the aſſaults of the air and weather. 

A plant, in this ſituation, may be ſaid to have 

two roots, one, the fibres of which are dif- 

fuſed through the ſubſtance of the lobes, or 

ſeminal leaves, and another attached to the 
loil. ; 


The nouriſhment thus conveyed to vege- 
tables by the ſeminal leaves, is extremely 
analogous to that of animals hy the milk of 
the mother. The texture of young animals 
is ſo lax and unelaſtic, that the food ſuited to 
maturer years would ſoon put a period to 
their exiſtence. But Nature has provided 
againſt this inconveniency. She has endow- 
ed females with a ſet of veſſels deſtined for 
the ſecretion of a mild liquor, fo far concoc- 
ted and animalized as to be adapted to the 
tender and flaccid condition of their young. 
A fimilar proviſion of nouriſhment is afford- 
ed to the young vegetable. For ſome time 
after the plume and radicle have begun to 
ſhoot, their texture is ſo extremely tender, 


that they are unable to ſupport each other 


without ſome foreign aid. This aid is afford- 
ed them by the ſeminal leaves. Theſe leaves 
abſorb dews, air, and other fine fluids, which 
are concocted and aſſimilated in the veſſels 


of the ſeminal root, and then conveyed, in a 


kind 
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kind of vegetable form, to the feeble veſſels 1 | 
of the plume. Hence it is apparent, that the 
nouriſhment of young animals by milk, and 
of young vegetables by ſeminal leaves, is the ; f 


ſame inſtitution of Nature, and effected by 
{1milar inſtruments. 


Plants, like animals, paſs gradually from M 


an embryo, or infant ſtate, to that of puberty. 


At this period of their exiſtence, they have I 
acquired that firmneſs of texture, and that 8 
evolution of parts, which conſtitute the per. 
fection of their natures, and enable them to 
produce beings every way fimilar to them- 8 
ſelves. In both kingdoms, the age of puber- 


ty arrives later or more early, according to 
the difference of ſpecies. Some animals live 
a few months only. Many of the inſect 
trihes are produced, grow to maturity, propa- 
gate their kind, and die in the courſe of a 
ſingle ſeaſon. Others, as ſeveral flies, bee- 
tles, &c. exiſt two years. Thus animals have 
a progreſſive duration of life. The dormouſe 
lives fix years, the hare ſeven or eight, the 
bear twenty or twenty five, the camel forty 


or fifty, the rhinoceros ſeventy or eighty, 


the elephant two hundred ; and ſome birds 
and fiſhes are ſuppoſed to exiſt during three 
or four centuries. The ſame progreſſive du- 

| ration 
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4 4 ration takes place among vegetables. Some 


0 plants are annual, as moſt of the eſculent 
inds; others, as the hedge-parſley, the wild 
carrot, the parſnip, the fox-glove, the ſcurvy- 


graſs, &c. are biennial; others exiſt three, 
five, ſeven, ten, twenty, thirty, ſixty, and a 


hundred years; and the oak, like the elephant 
and thoſe birds and fiſhes which are famed 
for longevity, continues to adorn the foreſt 
for ſeveral centuries. 


The manner by which the nutritious parti- 


cles are extracted from food, is very fimilar in 
the animal and the plant. In the animal, this 
operation is performed by the lacteal veſſels, 


EX which are diſtributed over the internal ſur- 
face of the ſtomach and inteſtines. In the 


plant, the ſame office is performed by the 
veſſels of the root and leaves. Hence ani. 
mals are organized beings nouriſhed by roots 
ſituated within their bodies; and plants are 
organized bodies which abſorh their nouriſh- 
ment by roots placed externally. Beſides, in 
all viviparous animals, the foetus is nouriſh- 
ed, not by food taken in at the mouth, but 
by veſſels attached to the placenta. Theſe 
veſſels perform the ſame office to the foetus, 
that roots do to vegetables. 


Warmth 


phant, are produced in warm climates only; 
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the animals that feed upon theſe faces | : 9 
lent and rich vegetables, are likewiſe larger 1 ; 
than thoſe which inhabit cold countries, 
where the plants are ſmaller, more rigid, and 4 
contain fewer nutritive particles. 8 
Some plants grow in particular climates 3 5 
only. The rubus arcticus, a ſpecies of bram. is | 1 
ble, ſo common in Norway and Canada, hard. 5 5 
ly endures the climate of Upſal, in Sweden. 
But the a//ine media, or chickweed, and ſeve- | 
ral graſſes, are diffuſed over almoſt the whole 
globe. In the ſame manner, ſome animals, 
as the camel, the rhinoceros, and the ele. 2 


while others, as the rein-dzer, glutton, and 
marmot, are confined to the colder regions of 
the earth; and man, in the animal, like ſome 
graſſes in the vegetable kingdom, is univer- 
fal, and mhabits every climate. 

Some plants, as well as ſome animals, are 
amphibious, as the ruſh and the frog; others 
are paralites, 2nd feed on the juices they ex- 
tract from different ſpecies to which they ad- 
here. The miſſeltoe, for example, feeds upon 
the oak; moſt trees afford nouriſhment to 

certain 
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ertain moſſes and fungous plants; and every 
1 Wnimal is fed upon by ſmaller kinds. 

of 9 | The growth of plants, like that of animals, 
| iq ay be accelerated or retarded by promoting 
Por checking their perſpiration, and by ex- 
Ecluding them from proper exerciſe and air. 
ZWhen men, or other animals, are confined 
to lituations which prevent the free acceſs of 
N pure air, their growth is retarded; and their 
fickly colour indicates a defect of vigour. 
0 Plants, when placed in fimilar circumſtances, 
are always weak, dwarfiſh, and unnaturally 
coloured. But exerciſe is equally neceſſary 
to the health and vigour of plants, as it is to 
thoſe of animals. The exerciſe of animals is 
effected by various kinds of ſpontaneous mo- 
tion. Plants are likewiſe exerciſed by mo- 
W tion; but that motion is not voluntary : It is 
W communicated to them by the action of the 
air. The agitation which they receive from 
the winds enables them to extend their roots, 
prevents them from a growth too rapid, and, 
of courſe, ſtrengthens their whole fabric. It 
is owing to the want of this agitation, that 
plants brought up in houſes, or in other con- 
hned fituations, ſhoot out to an unnatural 
length; that their ſtems and branches are al- 


ways 
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ways lender and weak; and that they ripen l N 
not their fruit like thoſe which are expoſed to 
the open air. = 
To conclude this branch of the ſubject, WY 
plants and animals are ſo nearly allied, that 
their growth and nouriſhment are not only N 1 t 
effected by ſimilar inſtruments, but ſome parts S 
of animal bodies evidently partake of a vege. 
table nature. Thus, the hairs, the nails, tñge 3 
beaks, and the horns, are a ſpecies of vegeta. 7 
bles, as appears from their comparative total 
inſenſibility, as well as from the mode of their i 
growth and reproduction. 1 


III.—DISSEMINATION AND DECAY, 


WE ſhall next take an analogical view of 
the diſſemination and decay of the animal 
and vegetable. 

The power of reproduction 1s peculiar to 
the plant and animal. Each of them is ca- 
pable of producing beings every way ſimilar 
to the parent. But the modes by which this 
{fingular effect is accompliſhed, are very dit. 
ferent in appearance. It is our preſent pur- 
poſe to remove this apparent difference, and 
to ſhow that animals and vegetables multiply 
their ſpecies in a manner extremely analo- 

gous. 


Animals 
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Animals have long been divided into viv1- 
parous and oviparous. The oneclaſs produce 
Their young alive, the other lay eggs, which 
muſt be hatched either by the heat of the ſun, 
| I tor by that of the mother. This diviſion, 
though very comprehenfive, is not perfect. 
= Several animals have lately been diſcovered 
. vrhich are neither viviparous nor oviparous; 


and there are animals which unite both theſe 
| 3 "4 modes of multiplication. 
RE The viviparous claſs comprehends men, 
7 . quadrupeds, and ſome fiſhes, reptiles, and in- 


ſects. The oviparons includes birds, ſome 
1 W reptiles, and moſt of the inſect tribes. But 
the armed polypus, or hydra of Linnaeus, in- 
WE ſtead of being either viviparous or oviparous, 
WE multiplies its ſpecies, as formerly remarked, 
by ſending off ſhoots from the body of the 
== parent. 

Another ſpecies, called the bell-polypus, or 
| hydra /jentorea of Linnaeus, multiplies by ſplit- 
| ting longitudinally. ln twenty-four hours, 
theſe diviſions, which adhere to a common 
pedicle, reſplit, and form four diſtin ani- 
mals. Theſe four, in an equal time, again 
ſplit; and thus they proceed doubling their 
numbers daily, till they acquire a figure ſome- 
what reſembling a noſegay. The young af. 
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terwards ſeparate from the parent ſtock, at. 
tach themſelves to the roots or leaves of aqua. 

tic plants, and each individual gives riſe to a q 4 
new colony. 

The funnel-ſhaped polypus multiplies by 
ſplitting tranſverſely. Of the individuals, 
accordingly, which proceed from this divi-. #« 
on; one has the old head and a new tail, and 6 
the other a new head and the old tail. The 
ſuperior diviſion ſwims off, and fixes itſelf to 
ſome other ſubſtance; but the inferior divi- 
tion remains attached to the former pedicle. ' 

The dart-millepes affords another exam. 
ple of multiplication by ſpontaneous ſepara- 
tion. This inſect divides, about two-thirds RX 
below the head, into two diſtinct and perfect 
animals; and it ſeems to poſſeſs no other 
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mode of continuing the ſpecies. 4 
The multiplication of the various animal- 


cules which appear in infuſions of animal and 
vegetable ſubſtances, long occupied the atten- . 
tion, and eluded the reſearches of philoſo- WY 
phers. This diſcovery of the increaſe of ſome i 
larger animals by ſpontaneous diviſion, gave 
riſe to the conjecture, that theſe microſcopic WY 
animalcules might multiply their numbers in 
a fimilar manner. This conjecture was com- 
municated to M. de Sauſſure in a letter from 


Bonnet, 
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Ponnet, who received an anſwer, dated at 
Penoa, September 28, 1769, to the following 
purpoſe. 
What you propoſe as a doubt,” ſays M. de 
Pauſſure, I have verified by inconteftible 
== experiments, namely, that infuſfion-animal- 
== cules multiply by continued divifions and 
| © ſubdiviſions. Thoſe roundiſh or oval ani- 
t malcules that have no beak or hook on the 
fore part of their bodies, divide tranſverſe- 
% 5. A kind of ſtricture or ſtrangulation be- 
gins about the middle of the body, which 
gradually increaſes; till the two parts ad- 
RE here by a ſmall thread only. Then both 
parts make repeated efforts, till the diviſion 
is completed. For ſome time after ſepara- 
tion, the two animals remain in a ſeeming- 
ly torpid ſtate. They afterwards begin to 
ſwim about briſkly. Each part is only one 
half the ſize of the whole: But they ſoon 
42 acquire the magnitude peculiar to the ſpe- 
dies, and multiply by fimilar diviſions. — 
1 4 To obviate every doubt,“ continues our 
Þ author, I put a ſingle animalcule into a drop 
of water, which ſplit before my eyes. 
1 Next day, I had five, the day after, fixty, 
A © and, on the third day, their number was ſo 
[ F. great, 
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© likewiſe by diviſion, but in a manner ß 
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« great, that it was impoſſible to con 
them“. E 

© Another ſpecies, with a beak or horn a 
© the fore part of its body, which I obtaine 
* from an infuſion of hemp-ſeed, multiplie 


© more ſingular than the former. This ani. 
© malcule, when about to divide, attaches | ii 
© ſelf to the bottom of the infuſion, contract 
© its body, which is naturally oblong, into: 
ſpherical form, ſothatthebeak entire Z 
« pears. It then begins to move briſkly round 
© ſometimes from right to left, and ſome 
times from left to right, the centre of moti- 
on being always fixed. Towards the end, is 
motion accelerates, and inſtead of a aniforn 
© ſphere, two croſs- like diviſions begin to ap- 
© pear. Soon after, the creature is -reath 
c agitated, and ſplits into four animalcule: 
perfectly fimilar, though ſmaller than that 
© from which they were produced. Theſe 
four increaſe to the uſual ſize, and each, in 
© its turn, ſubdivides into other four ', &c. 
The beauties of Nature have been juſtly ce. 
lebrated in the uniformity of her productions 


La Palingeneſic Philoſophique, par C. Bonnet, tom. 1. 
p. 428, 429. 
+ Idem, p. 430. 
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his uniformity was early remarked, and 
have riſe to the ancient diviſion of animals 
into viviparous and oviparous, which conti- 
hued to be adopted as an univerſal maxim 
un within theſe hundred years. Before this 
period, it was believed by philoſophers, that 


nl All animals were either brought forth alive, 
* or hatched from eggs. Among the ancients, 


8 Indeed, and even down to the time of the 
elebrated Redi, this maxim included chiefly 
e more perfect animals; for, with regard 
to moſt of the inſect tribes, they imagined 


7 chat theſe were praduced by putrefaction, and 
1 3 the admixture of particular kinds of matter. 
ts 


But Redi, by a ſeries of unqueſtionable _ 
riments, exploded the doctrine of the equi 

vocal generation of inſects; and then the 
maxim, without further inveſtigation, was 
extended to the whole animal kingdom. 
Redi's experiments and remarks turned the 
i 3 | attention of philoſophers to the minuter tribes 
of animals. In the courſe of a few years, ac- 
WE cordingly, ſeveral eminent men aroſe. Re- 
aumur, Bonnet, Trembley, Ellis, Spalanzani, 
and a multitude of other writers, opened new 
views with regard to the manners and oeco- 
nomy of animated beings. M. Bonnet has 
furniſhed inconteſtible evidence, that ſeverai 
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ſpecies of the puceron, or vine-fretter, are 
both oviparous and viviparous “. Inſummer, 
theſe inſects bring forth their nn I 
but, in autumn, they depoſit eggs upon the 
bark and branches of trees. Here the inten- 
tion of Nature is apparent. The puceron is 
unable to ſurvive the winter colds; and, PY 
therefore, though viviparous during the warm 7 | 

C 

3 


months, the ſpecies could not be continued 
without this wiſe proviſion.” The puceron. 
it ſhould appear, is naturally diſpoſed to 
produce live young. The foetus is incloſed 
in a membrane, which, like that of the larger 
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animals, burſts before excluſion, But, when 


the cold ſeaſon commences, the general tex- 
ture of the animals, as well as of the mem. 
branes incloſing the foetus, becomes more 
firm and tenacious ; and this, perhaps, is the 
phyſical reaſon why they are viviparous in 
ſummer, and oviparous in autumn. Many 
other flies are known to be viviparous. Upon 1 
farther examination, all theſe will probably 
be diſcovered to be alſo oviparous f. =- 

The puceron exhibits another phaenome- 
non ſtill more ſingular. The maxim, that 


* Traite d'InſeCtologie, par C. Bonnet, tom. 1. p. 194, 
202, | 
+ See Reaumur, tom. 8. edit. 12mo. p. 153, et ſeg. 


multi- 
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multiplication preſuppoſed impregnation by 
W ſexual embraces, was formerly thought to be 
E univerſal. Neither ſhould the reception of 
© this maxim be regarded as a matter of won- 
der; for it was founded on a very general and 
ſtrong analogy. But the following facts 
> ſhow, that Nature, though uniform in many 
ſteps of her progreſs, is not invariably limited 
to the ſame mode of operation. | 
On the 2oth day of May, M. Bonnet took 
a young puceron, the moment after dropping 
from the womb of its mother, and ſhut it up 
in a glaſs veſſel, to prevent all poſſibility of 
communication with any individual of the 
ſpecies. A ſprig of the tree on which the 
animal was produced, ſupplied it with nou- 
riſhment. The creature changed its ſkin four 
times, namely, on the 23d, 26th, 29th, 
and 31ſt days of the ſame month. After a 
minute detail of circumſtances, M. Bonnet 
informs us, that his impriſoned puceron grew 
with rapidity ; that, on the firſt day of June, 
it brought forth; and that, from this day to 
the 2 Iſt, it produced no leſs than 95 young, 
all full of life and vigour f. He frequently 


+ Bonnet, Traite d'Inſectologie, tom. 1. p. 39.; and 
Reaumur, tom. 12. p. 353- 


repeated 
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repeated this experiment, and it was always 1 
followed with the ſame event. 3 8 
M. Bonnet, ſuſpecting that a fingle impreg. 
nation might influence both the mother and 
her immediate offspring, reſolved to obviate oY 
every difficulty. For this purpoſe, he con. * 
fined, in ſeparate glaſſes, the young of ſuc: : 
ceſſive births, as they dropped from their mo- 
thers. Each of theſe, however, were equalhſf 
fertile, though he continued the experimen 1 1 
to the ninth generation from the original 
parent. 9 
Facts of this kind, which ſeem to mne 3 
the ordinary current of Nature, ſhould in- 
{pire philoſophers with caution. They mould 
create reverence for ſuch of her operations 1 4 
as are already known; but they ſhould like. 
wile check that raſh ſpirit which too frequent. 
ly draws unlimited concluſions, before the 
ſubje& be fully inveſtigated. Of all induc- 
tions regarding the hiſtory of Nature, the 
neceſſity of ſexual commerce for multiplying i 
the ſpecies appeared to be the moſt general 
and the moſt legitimate. Ihe oeconomy of 
the puceron, however, demenſtrates, that even 
this law is not indiſpenſable, and that Nature 
has the power of changing her ſteps, and of 


* Bonnet, Traite d'Inſectologie, tom. 1. p. 74, et ſeg. 
aC- 
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Y 1 the ſame purpoſes by various 


means. 

Having enumerated the different modes by 

which animals multiply their ſpecies, I ſhall 

* next ſhow, that the multiplication of vege- 

. u tables is extremely analogous. 

0. ; 8 The viviparous, as well as the oviparous 

animals, are ſuppoſed to proceed from eggs, 
with this difference, that the. young of the 
< . 1 viviparous are hatched in the uterus previ- 
obus to their excluſion. 


the eggs of animals and the ſeeds of plants. 
When placed in proper circumſtances, they 
both produce young every way ſimilar to the 
parents. To accompliſh this wonderful ef- 
fect, the egg requires impregnation and heat. 


=== Moiſture, wramth, and ſoil, or ſome ſimilar 
: EE matrix, are neceſſary for the excluſion of the 
young plant. This analogy has been extend- 
öVsmd ed much farther by Linnaeus, and other ſup- 
== porters of the ſexual ſyſtem of plants. They 
WE maintain, that impregnation is equally in- 
̃ diſpenſable to the vegetation of the ſeed, as 
| WE to the fertility of the egg. But, as this doc- 
» WE trine will be diſcuſſed when we come to treat 
RE of ſexes in general, we ſhall here diſmiſs it 
== without farther remark. 


Many ſtriking analogies ſubſiſt between 
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Eggs are not only analagous to ſeeds, in 1 
their general deſtination of reproducing in- 
dividuals, and continuing the ſpecies, but 
there is a great ſimilarity in the firucture 
and uſes of their reſpective organs. 8 
The internal parts of the egg are covered 
with a cruſt or ſhell, and two membranes. 9 
Beſide theſe, the yoke is included in a ſepas- 
a 

4 


rate membrane. When the tuo firſt mem 

branes are removed, the white appears every "= 

way inveſting the yoke. In the- white, or 7 

rather on the membrane of the yoke, a ſmall * 

cicatrice is, diſcernible, in the centre of which 
is the punctum ſaliens, or embryo of the fu- 

ture animal. After two or three days in- * 
_cubation, this punctum ſaliens becomes red. 

and ſhoots out blond - veſſels, which are dif. M7 
| perſed through the yoke, in the ſame man- 
il ner as the veſſels of a foetus are diſtributed 
over the placenta. 

A ſeed is likewiſe covered with a ſhell, 
or cruſtaceous membrane. Another mem- 
brane inveſts the whole kernel, or pulpy 
lobes of the ſeed. Each lobe, like the yoke 
of the egg, is involved in a ſeparate mem- 
brane. In every ſeed there is alſo a ſmall ci- 
catrice, or aperture, through which the young 
plant iſſues. Immediately under this cica- 

FE trice, 
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Wrice, the plume, or future plant, is diſcerni- 
ple, reſembling the pundtum ſaliens of the egg. 
be branches of the radicle proceed from this 
| plume, and are diſperſed through the ſub- 
Nance of the lobes, in the ſame manner as 
tze blood - veſſels iſſue fron the punctum ſaliens 
of the egg, and are diſtributed over the yoke. 
It is by the pulp of the lobes that the radicle 
and plume are nouriſhed, till the one ſhoots 
down into the ſoil, and the other mounts 


Janalogous to the white of an egg. Such a 
proviſion would have been ſuperfluous; for 
the earth, in which the ſeeds are to germi- 
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young plant could not receive nouriſhment, 
A after iſſuing from the ſeed. Beſides the eggs 
of fiſhes have no white, becauſe they are 
1 Wy moiſtened with water. 
The analogies ariſing from the multiplica- 
tion of animals and plants, by means of eggs 
and ſeeds, are the moſt common, and the 


organs formed on the ſame plan, and deſtin- 
dd by Nature to anſwer the ſame general in- 
WE tention: But the multiplication of plants, as 


5 to one mode. 
1 The 


above the ſurface. In ſeeds, there is nothing 


nate, muſt always be moift, otherwiſe the 


W moſt obvious. Eggs and ſeeds are evidently 


well as that of animals, is not confined ſole- 
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The young of viviparous animals, though 


they probably originate from ſmall eggs, an 1 : ö 


not brought forth till they have acquired :|i 7 ; 


certain age and firmneſs of texture. It mai 
be thought; that there is no — 
of plants which has any reſemblance to tha 
of viviparous animals. We fhould reflect 
however, that plants can multiply by bud 
Now, a bud has no analogy, either in tex. 
ture or appearance, to a ſeed. Buds ariſt 
from the ſtems or branches of vegetable. 
One object in their formation is to pony 
Teaves and branches, as well as to extend the 5 
length of the trunk or ſtem. But they are like. 
wiſe endowed with the faculty of e | 


ing new individuals. In this reſpect, tres 5 
and fhrubs may be conſidered as viviparou i 


plants; becauſe they produce out of their own 
bodies an organ, which, though differing in 
every view from a ſeed, is brought forth alive 
and, when properly cheriſhed, is converted 
into a being perfectly ſimilar to the parent, 
and capable of continuing its ſpecies. The 
embryo of a bud commences its exiſtence 
under the bark. Here it remains, for ſome 
time, incloſed in membranous coverings, and 
attached to the bark by minute fibres, which 
eonvey to it a nouriſhment ſuited to its con- 


dition. 


1 
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dition. . When arrived at a certain ſize and 
conſiſtence, it pierces the bark, and ſhoots 


out into the open air. If allowed to remain 


on the parent, it ſoon burſts through its 
= membranes, and, in time, gives rife to a 
new branch: But, when detached from the 
= parent, and placed in proper circumſtances, 
it becomes a new individual of the ſame ſpe- 
= Ces. | 


Bulbous rooted plants furniſh a ſtill ſtrong- 


er analogy between the increaſe of vivipar- 


ous animals and that of vegetables. In the 
end of autumn, if the coats of any bulbous 
root be carefully diſſected, the entire plant 
in miniature will appear in the centre of the 
root. In ſpring, this ſmall plant, like a foe- 
tus incloſed in the uterus, pierces the coats 
of which the root conſiſts, and gradually 
grows till it flowers, ripens its ſeeds, and 
dies at the approach of winter, when a new 
plant is again formed in the old root. Here 
we have an example of the multiplication of 
plants ſimilar to that of the puceron ; but 
the order of time is reverſed. The puceron 
is viviparous in ſummer, and oviparous in 
autumn; but bulbous-rooted plauts may be 
conſidered as oviparous in ſummer, and vi- 


viparous in autumn. 


The 
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ſtances, multiply by ſplitting, or ſpontaneous 
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The ſame analogy is to be traced in thoſe r 
roots which have what are called eyes, lie [ 
the potatoe. Theſe eyes are all plants in| * 
miniature, which live in that ſtate during RF 
the winter, and, when committed to the ſoil "hp 
come to maturity in ſummer. "08 
There are ſtill other modes of multiply. ? | 
ing common to the animal and vegetable, 


Many plants are multiplied by ſuckers, ſlips, | 


and cuttings. 1 

The animal kingdom furniſhes W f 
of all theſe modes of multiplication. The 
ſuckers of plants have an exact analogy to the | | 
ſhoots of a polypus. When ſeparated from 1 
the parent, the ſucker becomes a perfect plant, 
and the ſhoot of the polypus a perfect ani- F 1 
mal. Plants are capable of multiplication by | 1 
{lips and cuttings: And the portions of a po- F 
),/pus, however ſmall, or when cut in any di- 
rection, reproduce, and become perfect ani- 
mals of the ſame ſpecies. 

But ſome ſpecies of the polypus, the dart. 
milllepes, and ſeveral animalcules which ap- 
peer in infuſions of animal and vegetable ſub- 3 


ſepe tation. Here the analogy between the 2 
animal and vegetable might be ſuppoſed to Wl 
fail. The water-lentil, however, a ſmall . 

plant, 


1 WE 
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"fo 1 3 Plant, which covers the ſurface of ſtagnating 
ke 1 Pools, multiplies its ſpecies by detaching thin 
ins from the under fide of the leaf. Theſe 
7 1 F fllms or tender leaves produce roots, and ve- 
I & getate into a regular plant. 

XZ We muſt now diſmiſs the ſubject till ano- 
7 7 ther analogy be unfolded. All animals have 
ſeaſons peculiar to their reſpective kinds. 
Some of the larger animals produce in the 
7 ſpring, others in ſummer, others in autumn, 
and others in winter. With regard to the 
| _ - tribes, their ſeaſons are ſtill more va- 
E rious. Every month, every week of the year, 
3 5 gives birth to different ſpecies. The ſeaſons 
of plants are diverſified in a ſimilar manner. 
The growth of different vegetables is diftri- 
buted over the whole year. Particular tribes 
ſpring up at the ſame uniform periods. In 
his beautiful diverſity of arrangement, the 
intentions of Nature are evident. If all plants 
were to ruſh forward at the ſame time, they 
would infallibly choke each other. The ſur- 
face of the earth could not afford them room. 
Nature has therefore wiſely ordained, that 
the earth ſhould always be covered with 
plants: But ſhe has alſo ordained, that par. 
ticular tribes ſhould die at ſtated periods, to 
make way for the exiſtence of others. The 
ſame inconvenience would happen, if the 
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production of all animals, and particularly 
that vaſt number of ſpecies, and that immenſe 
profuſion of individuals, to which. the inſe& 
tribes give birth, were to take place at one 
period. The air would be ſo crowded with 
noxious creatures, that neither man nor the 


larger animals could poſhbly exiſt. Beſides, 
the ſpecies which feed upon particular plants, 


if they were produced at a time when theſe 
plants did not flouriſh, would infallibly pe- 
riſh for want of food. In Lapland, where 
the duration of heat is extremely ſhort, the 
whole inſects which inhahit that dreary and 
barren region are produced in a few weeks. 
Though the number of ſpecies, compared with 
thoſe of the more prolific climates, be very 
limited, the inconvenience 1s ſeverely felt. 
But every natural evil is accompanied with 
ſome advantage. The reindeer, upon which 
the exiſtence of the Laplanders chiefly de- 
pends, are tormented by the ſwarms of flies. 
To avoid their numberleſs enemies, theſe 
animals leave the vallies, and aſcend the 
mountains, where the cold is too great for 
the flies to follow. In theſe lofty regions, 
the rein-deer feed during the hot ſeaſon, and 
return to the vallies after the cold has deſtroy- 
ed the myriads of inſects. This forced mi- 
gration has two good effects: It both preſerves 

the 
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ee health of the rein-deer, and the vegeta- 
| F bles in the vallies, which otherwiſe would 
A Pave been prematurely exhauſted. 
n 8 The operation of engrafting was long 
| 2 1 ought to be peculiar to the vegetable king- 
dom. But M. Trembley found, that ſeveral 
ſpecies of the freſh· water poly pus could fuc- 
peſsfully undergo this wonderful proceſs. 
Since his time, it has been diſcovered, that 
the adn, or r is likewiſe capable 


Pl Having traced the general analogies he- 
4 ET 'Y E tween the ſtructure and oeconomy of the ani. 
5 mal and vegetable, from the rudiments of 
4 | i their exiſtence till they have acquired full 
maturity, and performed the neceſſary office 
of multiplying their ſpecies, we proceed to 
the laſt and only melancholy branch of this 
I W ſubject, the unavoidable decay and death of 
every ſucceſſive individual in both kingdoms. 
it is an 1nvariable law of Nature, that all 
organized bodies ſhould have a conſtant ten- 

W dency to diffolution. But the periods of their 
= <xiſtence vary according to the ſpecies. Pre- 
WE vous to actual reſolution, plants as well as 
1 animals 
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animals are ſubject to a number of analogous a: 
affections and diſeaſes. When over heated, 
plants ſnew evident marks of languor and fa. 
tigue: Their leaves become flaccid, their tems WAY 
and branches bend toward the earth, their ju. 
ces evaporate, and their whole texture aſſume; 
the appearances of weakneſs and decay. The 
application of too great a degree of cold makes 
the flowers, the leaves, the bark, and even 
the woody fibres, ſhrivel and contract in their 6 
dimenſions. When deprived of proper ligt 
and air, their colours fade, and they ſoon ac- 9 | *o] 
quire a lurid and fickly aſpect. They are 
likewiſe ſubject to be ſtarved for want of nou. 2 
riſhment. The growth of plants, as well as 
that of animals, is checked by ſcanty ſupplies 
of food. When the foil or fituation is un. 
kindly, vegetables are always weak and dwar- WE 
fiſh, and their prolific powers are diminiſhed. 
They may allo be poiſoned by the abſorption 
of fluids hoſtile to their conſtitution. Beſide 
theſe general affections, common to the plant 
and animal, vegetables are injured, and often 
killed, by particular diſeaſes. 
Some diſeaſes attack the leaves only, and 
produce ſpots of various colours, rugoſities, 
puſtules, galls, &c. Others are peculiar to 
the flowers and fruit, and often occaſion bar- 
| renneſs 
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enneſs for a ſeaſon; and ſometimes this ſte- 
„ ility continues during the exiſtence of the 
„plant. Others affault the viſcera, or internal 
15 F ; 8 organs, and give riſe to obſtructions, tumors, 
. and a gradual reſolution and corruption of 
s the whole fabric. Many of the diſeaſes of 
: plants are produced by the inſe& tribes. 
Their wounds and depredations are not con- 
ned to particular parts, but extend from the 
[ root to the ſtem, branches, leaves, flowers, 
[ 


«3 * 
4 
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3 75 4 


and fruit. Inſects not only injure the ſub- 
8 A I ſtance of plants, but, by feeding on their jui- 
ces, deprive them of a part of their nouriſh- 
ment, and occaſion various diſeaſes or changes 
nn their organization. Other diſeaſes of plants 
= derive their origin from change of climate, 
from miaſmata or noxious vapours in the at- 
WE moſphere, and from improper culture. When 
= wounded by external injuries, vegetables diſ- 


charge their blood in copious ſtreams. If the 
g wound be not mortal, the fibres on all ſides 
= gradually ſhoot out, and cloſe the fracture 
by a callous ſubſtance. 


Y A | From this general enumeration, it is ob- 

vous, that thediſeaſes of plants are not only 
= {imilar to thoſe of animals, but proceed from 
the ſame cauſes. In both kingdoms, ſome 


diſeaſes are only partial or ſuperficial, and 
Vor. I. 3 are 
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are cured either by Nature, or by the aſl. f x 


tance of art. Others are mortal, and ſucceed. | I; 
ed by a total putrefaction or decompoſe 1 | 
of the individual. 7 * 

But, though plants ſhould eſcape the num. > 
berleſs diſeaſes which daily threaten then TIE * 
they have no defence againſt the ſlower i ä 90 
proaches of old age, and its unavoidable con. 


ſequence, death. In progreſs of time, e 4 3 


veſſels gradually harden and loſe their tone A 4 

The Juices no longer move with equal cele. 

rity asin youth. They are not abſorbed with 8 
the ſame preciſion. They at laſt ſtagnate and f 7 
corrupt. This corruption is ſoon communi. 1 
cated to the veſſels in which the juices ar: PE 
contained, and produces a total ceſſation | 3 
all the vital functions. « : 
The life of animals is diverſified by a num- 
ber of ſucceſſive changes. Infancy, youth, 
manhood, old age, are characteriſed by imbe- 
cillity, beauty, fertility, dotage. All theſe 7 E 
viciſſitudes are conſpicuous in the vegetable 
world. Weak and tender in infancy, beauti- i 
ful and vigorous in youth, robuſt and fruit 
ful in manhood, and, when old age appro« 
ches, the head droops, the ſprings of life dry 
up, and the tottering vegetable, like the ani. 
| mal, 
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14 rung. 
4 g Upon the whole, by taking a retroſpective 
view of the extreme difficulty of aſcertaining 
/ the boundaries which diſtinguiſh the animal 
„ from the vegetable, and of the fimilarities in 
. 5 their ſtructure and organs, in their growth 
and nouriſhment, in their diſſemination and 
1 e, it is apparent, that both theſe king- 
— doms conſtitute the ſame order of beings, 
| 


Wand that Nature, in the formation of them, 
has operated upon one great and common 
. model. : 


F 2 CHAP. 


c nal, returns to that duſt from which it 
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Of the organs and general ructure of Anima 
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organization of the various claſſes of ani mat. 


J⁵j˙ů'njꝛ 


—A ſhort view of the external and inter 

parts of the human body—This ſlructure cn 
pared with thoſe of Quadrupeds, Birds, Fiſt 

and Inſects— How far peculiarities of fic Ws 
iure are connected with pecultaritres of mar | 'L 


ners and diſpoſitions, 


Ix Treating of this ſubje&, it is not in. 5 
tended to dive into the depths of anatomicl # 
reſearch. On the contrary, I ſhall exhibi 
{ſhort views only of the general ſtructure 1 


ed beings, from man, who is the moſt per A 
fect animal of which we have any knowledge . 
down to the inſect tribes. Conſidering man 
therefore, as the ſtandard of animal perfer. | 5 
tion, we ſhall inſtitute frequent compariſons, i 
and mark peculiar diſtinctions between hin 
and the brute creation, both with regard to 
form, manners, and ſagacity. By following 
this plan, I hope I ſhall be enabled to render 
a ſubject which, at firſt fight, may have 
forbidding aſpect, both intereſting and agree. 
„ | 


STRUC 
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STRUCTURE or MAN. 


The bones may be regarded as the baſis 
pon which the human body is conſtructed. 
be ſpine, or back-bone, conſiſts of a num- 
r of vertebrae, or ſmall bones, connected 
Wogether by cartilages, articulations, and li- 
gaments. In the centre of each vertebra there 
ls a foramen, or hole, for the lodgement and 
85 A ontinuation of the ſpinal marrow, which 

1 a from the brain to the rump. From 
theſe vertebrae the arched bones called ribs 

proceed; and ſeven of them join the breaſt- 
' bone on each fide, where they terminate in 
4 cartilages, and form the cavity of the thorax, 
* 1 or cheſt. This cavity contains the heart and 
lungs; and the oeſophagus, or gullet, paſſes 
4 : 1 | rough. it to reach the ſtomach. The five 
lower ribs, with a number of muſcles, form 
another cavity termed the abdomen, or belly, 
in which are contained the ſtomach, the 

= bowels, the omenium, or cawl, the liver, the 
= 2all-bladder, the ſpleen, the pancreas, and 
ee kidneys. The cheſt and abdomen are ſe. 
WF parated from each other by the diaphragm, 
or midriff. The lower part of this laſt cavity 
contains the bladder of urine, and the rectum, 
or termination of the inteſtines. Beſide theſe, 
in females, the pelvis includes the uterus and 
its appendages. This part of the cavity is 
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and collar bones articulate with the top d 6 


fmilar manner. 


—— — 
— — 
— 


arm, is compoſed of two bones, the tibia and 


formed by the os ſacrum, or termination of i 


the back - bone, and the two oſſa innominata, 


The bones of the cranium and face are 5 9 5 W 
very numerous. They are connected toge. 5 
ther by means of ſutures, articulations, af 
membranes. The bones of the cranium in. | 
clude the brain, and its two cata 
coverings, called the pia and dura mater, and 1 
the medulla oblongata, of which laſt the | 
ſpinal marrow is a prolongation. The bons | 9 | 
of the upper and under jaw form another 


cavity for the reception of the tongue and 4 1 


organs of ſpeech. = 
The only remaining bones are thoſe of the f "nl 
upper and lower extremities. The ſhoulder E 


3:6; 
* 2 


the arm and the breaſt-bone. The arm-bone, 
or os humeri, is Joined to the two bones i if FE 
the fore-arm, called ana and radius, and 
theſe laſt to the bones of the carpus, or wriſt, Ml 
by means of articulations and firm mem- Wl 
branes. To the bones of the wriſt, thoſe o! i 
the metacarpus and fingers are attached in 2 5 


With regard to the lower extremities, the 


thigh-hone articulates above with the hip- E 
bone, and below with the leg-hone and the 


rotula, or knee-pan. The leg, like the fore- 


fibula, 
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Lebus, which articulate with each other, and 
with the tarſal, or heel-bones of the foot ; 
and to theſe laſt the metatarſal bones, and 
fo. a © thoſe of the toes, are joined. 
a ö nr From this outline, ſome idea may be form- 
ed of the human ſkeleton. The other parts 
5 1 of which our bodies are compoſed ſhall be 
mentioned in the ſame curſory manner. 
The muſcular part of the human fabric 
conſiſts of numerous bundles of fleſhy fibres. 
Fach bundle, or diſtin& muſcle, is incloſed 
| 8 in a cellular membrane, by which means 
they may be raiſed, or ſeparated from one 
another by the hand of the anatomiſt. They 
are inſerted, by ſtrong tendinous extremi- 
ties, into the different bones of which the 
fſkeleton is compoſed, and, by their contrac- 
tion and diſtention, give riſe to all the move- 
ments of the body. The muſcles, therefore, 
may be conſidered as ſo many cords attach- 
RE <d to the bones; and Nature has fixed them 
according to the moſt perfect principles of 
mechaniſm, ſo as to produce the fitteſt mo- 
= tions in the bones or parts for the movement 
of which they are intended. 

The heart is a hollow muſcular organ 
of a conical ſhape, and conſiſts of four di- 
ſtinct cavities. The two largeſt are called 
ventricles, and the two ſmalleſt auricles. The 


heart 
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heart is incloſed in the pericardium, a mem- 
branous bag, which likewiſe contains a quan- 
tity of water, or lymph. This water lubri- 
cates the heart, and facilitates all its motions. 
The heart is the general reſervoir of the 
blood. By the contractions and dilatations 
of this muſcle, the blood is alternately thrown 
out of, and received into, its ſeveral cavities, 
When the heart contracts, the blood is pro- 
pelled from the right ventricle into the lungs 
through the pulmonary arteries, which, like 
all the other arteries, are furniſhed with 
valves that play eaſily forward, but admit 
not the blood to regurgitate toward the heart. 
The blood, after circulating thro' the lungs, 
returns into the left ventricle of the heart by 
the pulmonary vein. At the ſame inſtant, 
the left ventricle drives the blood into the 
aorta, a large artery which ſends off branches 
to ſupply the head and arms. Another large 
branch of the aorta deſcends along the in- 

{ide of the back bone, and detaches numer- 
ous ramifications to nouriſh the viſcera and 
inferior extremities. After ſerving the moſt 
remote extremities of the body, the arteries 
are converted into veins, which, in their re- 
turn toward the heart, gradually unite into 
larger branches, till the whole terminate in 
one great trunk called the vena cava, which 


-74 Af- 


diſcharges 
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: _— itſelf into the right ventricle of 
the heart, and completes the circulation. 
6, a 1 | Beſide the heart, the thorax or cheſt con- 
tains the lungs, or organs of reſpiration. They 
are divided into five lobes, three of which 
lie on the right, and two on the left fide of 
the thorax. The ſubſtance of the lungs is 
15 "chiefly compoſed of infinite ramifications of 
the trachea or windpipe, which, after gra- 
# . . dually becoming more and more minute, 


terminate in little cells or veſicles, which 


= have a free communication with one ano- 
ther. At each inſpiration, theſe pipes and 
cells are filled with air, which is again diſ- 
4 * — by reſpiration. In this manner, a 
. circulation of air, which is neceſſary to the 
exiſtence of men and other animals, is con- 
ſtantly kept up as long as life remains. 

8 The inſtruments and proceſs of digeſtion 
fall next to be conſidered. The ſtomach is 
a a membranous and muſcular bag furniſhed 
with two orifices : By the one it has a com- 
munication with the oefophagus, or gullet, 


begin at the ftomach and terminate at the 
anus. In the ſtomach and inteſtines there 
are immenſe numbers of minute veſſels cal. 
led /afteals, the mouths of which are con. 
ſtantly open for the reception of the nutriti- 


ous 


and by the other with the bowels, which 
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ous particles. After being moiſtened and 
lubricated by the ſaliva, the food is received 
into the ſtomach, where it is fill farther di. 
luted by the gaſtric juice, which has the IE 
power of diſſolving every kind of animal — 


and vegetable ſubſtance. When the food has 3 5 


remained ſome time in the ſtomach, it i 
reduced to a grayiſh pulp; mixed with ſome 
chylous or milky particles. The thinner and $ T 
more perfectly digeſted parts of the food 
paſs through the pylorus, or lower aperture 
of the ſtomach, into the inteſtines, where they 
are ſtill farther attenuated and digeſted by the 


bile and pancreatic juices. While the food 


is in this fluid ſtate, it receives the denomi- 


nation of chyle, and is continually abſorbed 
by the mouths of the lacteal veins. Theſe 
veſſels ariſe, like net-work, from the inner 
ſurface of the inteſtines, paſs obliquely thro' 
their coats, and, running along the meſen- 
tery, unite, as they advance, into larger 
branches, and at laſt terminate in the tho- 
racic duct, or general receptacle of the chyle. 
Beſide the lacteals, there is another ſyſtem 
of veſſels called lymphatic, or abſorbent veins: 
They are minute pellucid tubes, and generally 
lie cloſe to the large blood-veſſels. The 


lymphatics from all the lower parts of the 


body — unite : as they approach the 
thoracic 
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= thoracic duct, into which they pour a colour- 
eſs fluid by three or four large trunks ; and 
i | N the lymphatics from all the ſuperior parts of 
7 the body likewiſe diſcharge their lymph 


| into the ſame duct as it runs upward to ter- 
minate in the left ſubclavian vein. By this 
TX curious and beautiful machinery, the chyle 


RX and lymph, which confift of the nutritious 
matters extracted from the food, enter the 
& circulating ſyſtem, are converted into blood, 
W and afford that conſtant ſupply of nouriſh- 
ment which the perpetual waſte of our bodies 
demands, : | 
We ſhall next give a ſketch of thoſe im- 
portant organs by which we are enabled to 
& 4 multiply and continue the ſpecies. The cir- 
BE cuation of the blood, and the mode by which 
= the quantity of it is continually kept up by 
_ treſh ſupplies of chyle, are effects which, in 
= one meaſure, correſpond with our ideas of 
= the machinery employed. The organs of ge. 
neration exhibit a {till more complex ſpeci- 
men of exquiſite mechaniſm. But the ma- 
= chinery employed, without the aid of expe- 
=_ rence, could never ſuggeſt the moſt diſtant 
idea of the effect to be produced. F 
In the male, the organs of generation con- 
fiſt of the teſtes, the ſeminal veſſels, and the 
penis. The teſtes are two glandular bodies 


which 
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which poſſeſs the power of converting the 
blood into ſemen. They are originally form. 
ed and lodged in the abdomen ;. and it is not 
till after birth that they commonly paſs into 
the groin, and from thence fall into the ſcro- 
tum, which is a muſcular bag prepared for 
their reception and defence. The teſtes of 
the hedgehog and of fome other quadrupeds 
remain in the abdomen during life. Inftan- 
ces of the ſame kind fometimes happen in the 
human ſpecies. Each teſticle is compoſed of 
the fpermatic artery and vein. The blood 
paſſes very ſlowly through the ſpermatic ar- 
tery, and produces an infinite number of con- 
volutious in the ſubſtance of the teſticle, where 
it depolits the ſemen, which is taken up by 
the feminiferous tubes. Theſe tubes at length 
_ unite, and, by an immenſe number of circum- 
volutions, form a kind of appendix to the 
teſticle, commonly known by the term epi- 
dydymzs. The tubes of the epidydymis, after 
terminating in an excretory duct called vas 
deferens, aſcend toward the abdominal rings, 
and depoſit the femen in the ſeminal veſicles, 
which are two ſoft convoluted bodies ſituated 
between the rectum and bladder, and unite 
at their lower extremity : From theſe reſer- 
voirs the ſemen is occaſionally diſcharged 
through the ſhort canals which open into the 


urethra. 
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| urethra. The penis is a cavernous and ſpun- 


gy ſubſtance perforated longitudinally by a 

canal called the wrethra, which, by communi- 
cating with the blader and ſeminal veſſels, 
anſwers the double purpoſe of diſcharging 
both the urine and ſemen. 

With regard to the female organs, the ute- 
rus and its appendages merit a principal at- 
tention. The uterus is a hollow muſcular 
body ſituated between the rectum and blad- 
der, and, when not in an impregnated ſtate, 
reſembles a pear, with the thickeſt end to. 
ward the abdomen. The entrance into the 
cavity of the uterus forms a ſmall protuber- 
ance, which has been compared to the mouth 
of a tench, and from this circumſtance it has 
received the name of gs /incae. The uterus 
is connected to the ſides of the pelvis by 
two broad ligaments, which ſupport it in 
the vagina in a pendulous ſituation. From 
each fide of the bottom of the uterus the two 
Fallopian tubes ariſe, paſs through the ſub- 
ſtance of the uterus, and extend along the 
broad ligaments till they reach the edge of 


the pelvis; from whence they are reflected 


backward, and turning over behind the liga- 


ments, their extremities hang looſe in the 
pelvis. Theſeextremities, becauſe they have 


a ragged APPEATANCE, Are called fimbriae, or 


mor ſus 
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morſus diaboli: Each Fallopian tube is about 


three inches long. Their cavities are at firſt 
very ſmall, but become gradually larger, like a 


trumpet, as they approach the fimbriae. Near MY 


the fimbriae of each tube, about an inch from 


the uterus, are ſituated the ovaria, or two : ; x 
oval bodies, about half the ſize of the male 


teſticle. They are covered with a produc- 


tion of the-peritoneum, and hang looſe in te 
pelvis. In their ſubſtance there are ſeveral 


minute vehicles filled with lymph. The num. 


ber of theſe veſicles ſeldom exceeds twelve in 
each ovarium. In mature females, theſe ve. 
ficles become exceedingly turgid; and a yel- 


low coagulum gradually forms in one of 
them, which increaſes till its coat diſappears. 
It then changes into a hemiſpherical body 
called corpus Iuteum, which is deſcribed as 
bemg hollow and-containing within its cavi- 
ty very minute eggs, each of which, it 1s ſup- 
poſed; may be impregnated, and produce a 
foetus. After impregnation, one of theſe eggs, 
as we are informed by anatomiſts, is abſorb- 
ed by and paſſes through the Fallopian tube 
into the uterus, where it is nouriſhed till 

mature for birth. 
We ſhall conclude this ſubject with a con- 
eiſe account of the inſtruments of ſenſation. 
The organs hitherto deſcribed convey no- 
thing 
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thing more than the idea of an automaton, or 
Neell-moving machine. But ſenſation, or the 
perception of pleaſure and pain, is effected 
IF Aby organs of a peculiar kind. Theſe organs 
3X 1 are all comprehended under the general ap- 
3 F | pellations of the brain and nerves. 
© Beſide the bones of the cranium, the brain 
100 þ is inveſted with two membranes, called dura 
and pia mater, becauſe they were ſuppoſed by 
the Arabians to be the ſource of all the other 
RE membranes of the body. Under the denomi- 
Y I nation of brain are comprehended three diſ- 
tinct parts, the cerebrum, the cerebellum, and 
_ 4 | medulla oblongata. The cerebrum is a ſoft me- 
: $ dullary maſs, ſituated in the anterior part of 
; # the ſkull, and divided, by a portion of the 
* dura mater, into two hemiſpheres. It con- 
1 = fiſts of two ſubſtances, the cortical, which is 
== ezreyiſh, and the medullary, which is ſofter, 
and of a very white colour. The cerebellum - 
is divided into two lobes, and its ſubſtance is 
| firmer and more compact than that of the 
cerebrum. It is hkewiſe compoſed of the 
cortical and medullary ſubſtances. The re. 
union of the medullary ſubſtances of the ce. 
rebrum and cerebellum, at the baſis of the 
ſkull, forms the medulla oblongata, of which 
the ſpinal marrow is a continuation. The 
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brain of the human ſpecies is proportionally 
much larger than that of quadrupeds. 

The brain and ſpinal marrow are ſuppoſ. 
ed to be the origin of all the nerves or in. 
ſtruments of ſenſation. The nerves are, in 
general, cineritious, ſhining, inelaſtic cords, 
But they differ from each other in ſize, colour, 
and conſiſtence. From numberleſs experi. 
ments and obſervations, it is unqueſtionable, 
that the nerves are the inſtruments both of 
ſenſation and of animal motion. But, how 
theſe effects are produced by the nervous in. 
fluence is a diſcovery ſtill to be made. The 
inquiry, however, has given riſe to ſeveral | 
ingenious conjectures and hypotheſes. Some 
phyſiologiſts have maintained, that the nerves ET 
are ſolid cords, which may be divided into 
an infinite number of minute filaments; and 
that, by the vibrations of theſe cords, the 
various impreſſions and modifications of feel. 
ing are conveyed to the brain. Others, with 
more plauſibility, have ſuppoſed, that the 
nerves are a:ſemblages of ſmall tubes; that a 
ſubtile Auid, ſometimes called animal ſpirits, 
is ſecreted in the brain and ſpinal marrow ; 
and that by the influence or motions of this 
fluid all the ſenſations of animals are tranſ- 
mitted to the ſenſorium, or general repoſito- 
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ry of ideas. But it is needleſs to dwell upon 
a ſubje& covered with darkneſs, and which 
all the efforts of human powers will proba- 
= bly never bring to light. 

. * Anatomiſts have deſcribed forty pair of 
E” nerves. Ten of them proceed from the me- 
dulla oblongata of the brain, and thirty from 
1 the ſpinal marrow. Theſe nerves, by ſend- 
0 ing off innumerable ramifications, are diſtri- 
8 1 buted, like a net · work, over every part of the 
BZ body, till they terminate, in the form of mi- 
nute papillae, upon the ſkin. That the nerves 
are the immediate inſtruments of ſenſation, 
as well as of muſcular motion, has been prov- 
ed by a thouſand uncontrovertible experi- 
ments. When the trunk of the ſciatic nerve 
is cut, the thigh and leg on that ſide inſtant- 
y loſe all motion, and all ſenſe of pain, be- 
| low the inciſion, and neither time nor art can 
ever reſtore the power of feeling or of mov- 
ing. But the parts between the inciſion and 
the ſpinal marrow, which 1s a continuation 
of the brain, retain their uſual degrees both 
of motion and of ſenſation. From this expe. 
riment, it is evident, that the nerves are the 
organs by which ſenſation and motion are 
effected, and that, for theſe important pur- 
Poſes, an uninterrupted connection between 
Vo“. I. G any 
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any particular nerve and the brain, or ſpinal ; 


marrow, is indifpenſible. 

This ſketch of the human fabric requires 
an apology to anatomical readers, who muſt 
be ſenſible of its many imperfeCtions. - To 


perſons who have not ſtudied that curious and 
uſeful feience, I imagined a general view of 


the ſtructure of man, if properly compoſed, 


might enable them to acquire more diſtin& 


TX 
1 


ideas of the many ſeeming deviations from 


the common plan obſerved by Nature in the 


formation of the inferior and more impertet 7 


animals. 


OF THE STRUCTURE oF QUADRUPEDS,. 


Having delineated theftructure and organs 
of the human ſpecies, it is worthy of remark, 
that the intellect, or ſagacity, of inferior ani 
mals augments or diminiſhes in proportion 
as the formation of their bodies approaches 


to, or recedes from, that of man. Quadru · 


peds, accordingly, are more intelligent than 
birds; the ſagacity of birds exceeds that of 
| fiſhes; and the dexterity and cunning of 
fiſhes are ſuperior to thoſe of moſt of the in- 
ſet tribes. The fame gradation ef mental 
powers is exhibited in different ſpecies of the 
{ame claſſes of animals. The form of the 
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4 4 orang outang makes the neareſt approach to 
of he human; and the arts he employs for his 
defence, the actions he performs, and the ſa- 
be pacity he diſcovers, are ſo aſtoniſhing, that 
ome philoſophers have conſideted him as a 
ki real human being 1 in the moſt debaſed ſtage 
of ſociety. Next to the orang outang, the 
organs of the different ſpecies of apes and 
monkeys have the greateſt reſemblance to 
has ole of man; and their powers of imitation, 
eir addreſs in ptocuring their food; and in 
managing their young, their ingenuity, and 
their ſagacious manners, have contrihuted to 
the amuſement, and excited the admiration, 
of mankind in all ages and nations. The 


8 traced to the dog, the cat, the ſow, the 
borſe, the ſheep, ans the other ſpecies of 
1 = Equadrupeds. | 
4 | With regard to the general ſtructure and 
figure of quadrupeds, a great variety is exhi- 
Wh ited 3 in the different kinds. But, when exa. 
mined in detail, it is apparent, that they, as 
a as man, are all formed upon one primi- 


* ſenſation, of circulation, of digeſtion, and 
$3 generation, ' without which moſt animals 
ould neither ſubſiſt nor multiply, there is, 


GA even 


4 
* 
2 

* 
10 
4 
4 
*. 
1 
2 
Wb 
1 
ö 
7 
* 
i 


* 
* 
* 
x 


Tx 
2 i 
N } 
= 
4 
"= 
* 
. 
"= 
= 
; 
£3 
#1 
y 1 
1 
1 
4 
bl 
A 
Mx 
' 
A 
"> 
| 4 
"4 
7 1 
2 
4 
= 
0 1 
_— 
* 
2 ! 
We. 
> 


me relation between form and intellect may 


tive and general deſign. Beſide the organs 
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even among thoſe parts that chiefly contri. Wl 
bute to variety in external form, ſuch a won. * 
derful reſemblance as neceſſarily conveys the 
idea of an original plan upon which the whole of 
has been executed. For example, when the E ; 
parts conſtituting a horſe are compared with | 
the human frame, inſtead of being ſtruck with 
their difference, we are aſtoniſhed -at ther 
ſingular and almoſt perfect reſemblance, 
Take the Keleton of a man, ſays Buffon, in. 
cline the bones of the pelvis; ſhorten thoſe 15 By 
of the thighs, legs, and arms; join the Pha. 5 * 
langes of the fingers and toes; lengthen'the 
jaws by ſhortening the frontal bones; and. 
laſtly, extend the ſpine of the back. Thi 
Ikeleton would no longer repreſent that of: 
man: It would be the ſkeleton of a horſ. 
For, by lengthening. the back-bone and the 
jaws, the number of the vertebrae, ribs, and 
teeth, would be increaſed; and it is only by 
che number of theſe bones, and by the prolon. 
gation, contraction, and junction of others 
that the 1keleton of a horſe differs from that pe 
of a man. The ribs, which are eſſential to 
the figure of animals, are found equally in WW 
man, in quadrupeds, in birds,' in fiſhes, and 
even in the turtle. The foot of the horſe, 10 
apparently different from the hand of a man, 


is 


1 * wv 
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2 ; s compoſed of ſimilar bones; and, at the ex- 
1 = of each finger, we have the ſame 
| 1 bone, reſembling the ſhoe of a horſe, 


le hich bounds the foot of that animal. Raiſe 
5 * F hc ſkeletons of quadrupeds, from the ape- 
; Kind to the mouſe, upon their hind-legs, and 
. eompare them with the ſkeleton of a man, 


the mind will be inſtantly ſtruck with the 
; uniformity of ſtructure and deſign obſerved 
in the formation of the whole group. This 
= | © uniformity is ſo conſtant; and the gradations 
from one ſpecies to another are ſo impercep- 
; W tible, that to diſcover the marks of their diſ- 
2 ) 8 crimination requires the moſt minute atten- 
ton. Even the bones of the tail will make 
but a ſlight impreſſion on the obſerver. The 
tail is only a prolongation of the os coccygis, 
or rump-bone, which is ſhort in man. The 
corang outang, and true apes, have no tail; 
and, in the baboons, and ſeveral other quad- 
rupeds, the tail is exceedingly ſhort. Thus, 
in the creation of animals, the Supreme Being 
ſeems to have employed only one great idea, 
and, at the ſame time, to have diverſified it 
in every poſſible manner, that men might 
have an opportunity of admiring equally the 
magnificence of the execution and the ſim- 
* of the deſign. 
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In quadrupeds, as well as in man, the bone: 
are connected by articulations and mem. g 4 1 
branes; and the different movements of theſe Þ 
bones are performed by the operation of mu. | 
cles, The number, diſpoſition, and form f * 
the muſcles, with a few exceptions arifing OY 
from the figure and deſtination of parts peeu - 
Har to particular animals, are nearly the ſame : 
in men and in quadrupeds. The circulation 
of their blood, the ſecretion of their fluids, | oy 
and the proceſs of digeſtion, are carried on 
by organs perfectly ſimilar to thoſe of the hu. | 2 
man body. In the external covering, a ſmall 7 
difference takes place. Quadrupeds are fur. 
niſhed with a thick covering of hair, or wool, 
to defend them from the injuries of the wea- 
ther, Being deſtitute of art ſufficient ta make 
garments, Nature has ſupplied that defect, 
by giving them a coat of hair, which varies 
in thickneſs according to the ſeaſon of the 
year and the difference of climate. In Ruſ- nm 
fa, Lapland, Kamtſchatka, and all the nor- 
thern regions, the furs of animals are very 
thick and warm. But, in Turkey, Africa, 
and the ſouthern parts of Aſia and America, 
moſt quadrupeds are thinly clad, and ſome 
of them, as the Turkiſh dog, are totally 
deſtitute of hair. WM 
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ye ſxkin of quadrupeds is diſpoſed nearly 
In the ſame manner as the human, only it is 
© - 4 more elaſtic. Immediately under the ſkin, 
there isa thin muſcular ſubſtance, called pan- 


niculus carnoſus, which is common to all quad- 
kupeds, except the hog and armadillo kinds. 


his ſubſtance, which is peculiar to quadru- 
> peds, chiefly covers the trunk, and, by ſud- 
Jenly ſhaking and ſhrivelling the ſkin, ena- 
blies theſe animals to drive off inſects, or other 
poffenſive bodies. | 
"IE The ſubſtance of the nerves, or organs of 
© ſenſation, is the ſame in the quadruped and 
in man. They originate from the brain and 
© ſpinal marrow, and are diſtributed over all 
ZZ the internal and external parts of the body, 
bs in the ſame manner as in the human frame. 
= Thus it appears, that, in general ſtructure 
and organization, the brute creation js nearly 
allied to the human ſpecies. Some differen- 
ces, however, merit attention; becauſe a ſlight 
variation in ſtructure, eſpecially of the inter- 
nal organs, is often accompanied with great 
== diverfities in diſpoſitions, food, and manners. 
Some animals feed upon fleſh, others upon 
vegetables, and others upon a mixture of 
both. The diſpoſitions of ſome ſpecies are 
—_ #icrce; and their manners convey to us the 
3 ideas 
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ideas of cruelty and of barbariſm : The dif. 
poſitions and manners of other ſpecies are ſoft 
and placid, and excite in us ideas of mildaef., | 
complacency, and innocence. The ferocity | 
of the tyger and hyaena forms a perfect con. 
traſt to the gentleneſs and inoffenſive beha. 
viour of the ſheep and the ox, This oppo. 
fition of manners has given riſe to the diſtine- 
tion of animals into rapacious and mild, car. 
nivorous and herbivorous. In the ſtructure 
of theſe animals, whoſe characters are ſo op. 
polite, ſome differences have been diſcovered, 
which indicate the intentions of Nature in 
forming them, and fully juſtify the ſeeming 
cruelty of their conduct. 2 03» 

In all the carnivorous tribes, the ſtomach 


18 proportionally ſmaller, and the inteſtines ; 7 
ſhorter, than in thoſe animals which feed 6 


upon vegetables. As animals of the former 
kind live ſolely on fleſh, the ſhortneſs and Ml 
narrowneſs of their inteſtines are accommo- 
dated to the nature of their food. Animal 
food is more eaſily reduced to chyle, and be- 
* comes ſooner putrid, than vegetable. Of 
courſe, if its juices were allowed to remain 
long in the inteſtines, inſtead of nouriſhing 
the body, they would produce the moſt fatal 
diſtempers. Beſide this accommodation of 
the 


OF NATURAL HISTORY. 89 


5 a he inteſtines to the nature of their food, CAr- 
Mp $ Wivorous animals are furniſhed with the ne- 
. 1 Weſlary inſtruments for ſeizing and devouring 
oeir prey. Their heads are roundiſh, their 
aus ſtrong, and their tuſks very long and 
= Some of them, as the lion, the tyger, 
and the whole cat-kind, are provided with 
Jong retractile claws. Thus both the inter- 
val and external ſtructure of this claſs of ani- 
= mals indicate their deſtination and manners. 
; 7 he rapid digeſtion of their food is a conſe- 
quence of the ſtrength and ſhortneſs of their 
Winteſtines; and the intolerable cravings of 
their appetite neceſſarily create a fierceneſs 
and rapacity of diſpoſition. Nothing leſs 
x + than blood can ſatiate them. Their cruelty, 
1 and the devaſtation they make among the 

4 7 * W weaker and more timid tribes, are effects re- 
& f ſulting ſolely from the ſtructure and organs 
Ss with which Nature has thought proper to en- 
dow them. Hence, if there be any thing re- 
= prehenſible in the manners and diſpoſitions 
I = of carnivorous animals, Nature alone is to 
blame; for all their actions are determined 
by the irreſiſtible impulſes of their organiza- 
tion. But, even in this ſeemingly cruel ar. 
rangement, Nature mult not be raſhly accuſ- 
ed. When we come to treat of the hoſtilities 


of 
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of animals, I hope to be able to ſhow, wal 
Nature, in the formation of rapacious ere. 
tures, has acted with her uſual wiſdom, ai 
that beings of this kind have their ufes in thei 
general ſyſtem and oeconomy of the univerk 


As to the herbivorous tribes, or thoſe an. 4 
mals which feed upon grain and berg 


a ſlight variation of organs produces 0 


greateſt effects upon their diſpoſition as, 
manners. The inteſtines of this tribe are ven 
long, capacious, and convoluted, Vegetable 
food, eſpecially herbage, contains a ſmalle 70 


quantity of nutritive matter than the fleſh a 
animals; neither is it ſo eaſily reduced u 
chyle. A larger quantit y, therefore, as we | 
as a longer detention in the ſtomach and in | 
teſtines, is neceſſary for the nouriſhment il 


theſe creatures. Several quadrupeds compte 3 jy, 7 


hended under this order ruminate or chen 
the cud. Theſe are furniſhed with no 16 
than four ſtomachs. The food, after maſt 


't 
b 
* 
4 
4 


cation, is thrown into the firſt ſtomach, where 1 1 


it remains ſome time; after which, the an i 


mal forces it up again into the mouth, and 
gives it a ſecond chewing. It is then ſent di- 
realy into the ſecond ſtomach, and —_ 
ly paſſes into the third and fourth; and, laſi- 
ly, it is tranſmitted through the cn 
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ewe inteſtines, and the dregs, or faeces, are 
rrovn out of the body. By this machinery, 
VM herbivorous animals are enabled to devour 
"9 2 hy arge quantities of vegetable aliment, to re- 
0 "In ain it long in their bowels, and conſequently 
ps extract from it nutritive matter ſufficient 
r their growth, ſupport and multiplication. 
Here the quantity compenſates the quality of 
he nutriment. 
It is true, that the horſe, the aſs, the hare, 
d ſome other animals which live upon her- 


| hough the horſe and als have one PI 
7 0 nly, their inteſtines are furniſhed with ſacs 
or pouches ſo large, that they may he com- 
pared to the paunch of ruminating animals; 


blind guts ſo long and capacious, that they 
are equivalent to a ſecond ſtomach. The 
= hedgehog, the wild boar, the ſquirrel, &c. 
= whoſe ſtomach and inteſtines are of a mean 
Capacity, eat little herbage, but live chiefly 
= upon ſeeds, fruits, and roots, which contain, 
nin ſmall bounds, a greater quantity of nutri- 
WT t:ve matter than the leaves or ſtems of plants. 
_ The external form of herbivorous animals, 
= like that of the rapacious, is accommodated 
80 their diſpoſitions and the oeconomy they 


and hares, rabbits, the Guiney-pigz &c. have 
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are obliged to obſerve. That they might be 
enabled to reach the ſurface of the earth with 
eaſe, the legs of the larger kinds are propor: 
tionally ſhort; their head and neck long ;-and 
the muſcles and tendons of the neck are en. 
dowed with prodigious ſtrength. Without 
theſe peculiarities of ſtructure, they could not 
ſupport the prone poſture of the head in the % 4 
tedious operation of browſing large quant. 
ties of herbage. The arrangement and form 
of their teeth hkewiſe indicate the defſtinati. RE 
on of the ruminating tribes, They have no * 7 
cutting teeth in the upper jaw; and they are 
totally deprived of tuſks, or canine teeth. 
This laſt circumſtance, joined to their want 
of claws, ſhews that they are not intended to 
prey upon other animals. Horns are the only 
weapons of defence with which they are pro- 
vided: From the nature of their food, there- 
fore, and the internal and external configura- 
tion of their bodies, it is evident, that animals 
of this deſcription muſt be humble in their de- 
portment and mild in their diſpoſition. This 
| order of animals, accordingly, have uniform- 
Iy been celebrated for gentleneſs of manners, 
ſubmiſſion, and timidity. Man has availed 
himſelf of thoſe diſpoſitions, by reducing al- 
_ the whole of this tribe to a domeſtic 


ſtate 
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Rate. But, in all this graciousneſs of aſpect 
and tractability of temper, the animals them- 
= {-lves have no merit. Their motions and ac- 
ons are neceſſary reſults of the organs which 
Nature has beſtowed on them. It is obvious, 
therefore, that the diverſity of taſtes and diſ- 
= poſitions exhibited by different animals, ariſ- 
es not ſolely from any ſuperior agreeableneſs 
olf particular kinds of food to their palates, 
or to a particular bias of their minds to bene- 
volence and peace, but from a phyſical cauſe 
depending on the ſtructure of their bodies. 
From what has been advanced, it follows, 
that man, whoſe ſtomach and inteſtines are 
proportionally of no great capacity, could not 
live upon herbage alone. It is an inconteſti- 
ble fact, however, that he can live tolerably 
well upon bread, herbs, and the fruits, roots 
and ſeeds of plants; for we know whole na- 
tions, as well as particular orders of men, 
who are prohibited by their religion from 4H 
eating any animal ſubſtance. But theſe ex- 1 
amples are not ſufficient to convince us, that 
the health, vigour, and multiplication of 
mankind would be improved by feeding ſole- 
ly upon pot-herbs and bread. Beſides, his 
ſtomach and inteſtines are of a mean capaci- 
ty between thoſe of the carniyorous and her- 
s bivorous 
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bivorous animals: From this circuniſtance 

alone we are warranted to conclude, that Na. 

ture intended him to feed partly on animal 

and partly on vegetable ſubſtances: And dai. 

Iy experience teaches us, that men fed in this 

manner are larger, ſtronger, and more pro. 4 

lific, than thoſe who are confined to a vege. 

| table diet. If man had no other ſources f 

| ſuperiority over the other animals than thoſe 8 

| which originate from the ſtructure of his bo. 

43 dy, his diſpoſitions ovght to be a medium 

| between thoſe of the carnivorous and herbi. 
* vorous tribes. When conſidered merely az 

| an animal, this appears to be really the caſe. mm 

Vulgar and uninformed men, when pamper. 

| ed with a variety of animal food, are much 

more choleric, fierce, and eruel in their tem- E 3% 

pers than thoſe who live chiefly on vegeta- 

| bles. Animal food heats the blood, and makes 

it circulate with rapidity. In this ſituation, 

| 
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every object capable of exciting appetite or 
poaſſion operates with redoubled force. The 

weak mind yields to the impulſe, and gives 
vent to every ſpecies of outrage which can 

debaſe human nature. W 

| 

| 

| 


In the formation of his body, man has 
ſome advantages over particular animabk. 
But theſe advantages are inconſiderable, and 

f none 
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Z 1 none of them, perhaps, are peculiar to the 
pecies. The ſtructure of all animals is nice- 
11 y adjuſted to their deſtination, and the ſta- 
c | . tion they occupy in the general ſcale of Being. 
the body of man is erect, and his attitude is 
* to be that of command. His majeſtic 
Weportment, and the firmneſs of his move- 
Verds, announce the ſuperiority of his rank. 
8 His arms are not mere pillars for the ſupport 
of his body. His hands tread not the earth; 
either do they loſe, by friction and preſſure, 
hat exquiſite delicacy of feeling for which 
Nature had originally intended them. His 
YL arms and hands, on the contrary, are formed 
9 For purpoſes of a more noble kind. They are 
4 4 c geſtined for executing the commands of his 
2 for laying hold of bodies, for removing 
4 E p obſtacles, for defending him from 1njuries, 
and for ſeizing and retaining objects of plea- 
Y 4 8. ure. The features of this picture are exact 
agelineations; but they are not the excluſive 
IT privilege of man. The orang outang walks 
erect, and he derives equal advantages from 
3 FE this hands and arms as the human ſpecies. 
= Some apes have likewiſe the power of walk- 
Eo ing erect, with the additional faculty of em- 
5 9 ploying their hands and arms as legs. They 
can walk, run, or leap, by the inſtrumentali- 
ty 
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certainty and preciſion, are much circumſcrib- 


ment. Like man they derive advantages 
from experience. But the concluſions they 


extremely limited. Neither do they poſſeſs 
the ineſtimable faculty of tranimitting the 
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ty either of two or of four extremities, a; 
their ſituation or neceſſities may require. [i 
is not, therefore, the fabric of man's body that 
entitles him to claim a ſuperiority over the 
other animals. The formation of their bs. i 

dies is adjuſted with equal ſymmetry ani lf 
perfection to the rank they hold in the gene. 
ral ſyſtem of animation. Many of them ex. 
cel us in magnitude, ſtrength, ſwiftneſs, ani 
dexterity in particular movements. Their 3 4 
ſenſes are often more acute; they ſeize their 
prey, or procure herbage, fruits, and ſeeds i 
trees, with more facility than man, when l. 
mated to the powers of his animal nature 1 : ; 
Hence the great ſource of man's ſuperiority 
over the brute creation muſt be derived tron MT 
his mental faculties alone. Brutes enjoy the 
ſame inſtincts, the ſame appetites, and the 
ſame propenſities, as appear in the conftitu- 
tion of the human mind. But the inſtincts 
of brutes, though they are exerted with great 


ed with regard to extenſion and improve. 


draw from this ſource are always feeble and 


know 
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knowledge acquired by individuals from ge- 
neration to generation. By means of their 
ſenſes, they learn to diſtinguiſh their ene- 


mies, or hurtful objects, at a diſtance; and 


they know how to avoid them. Experience 
teaches them to diſcriminate objects of plea- 
ſure from thoſe of pain; and they act accord- 


| 5 . ing to the feelings excited by theſe objects. 


Some animals can even accommodate their 


| inſtinQts to particular circumſtances and ſitu- 


ations. The feelings of brutes are often more 


W exquiſite than ours. They have ſenſations; 


but their faculty of comparing them, or of 
forming ideas, is much circumſcribed. A 
dog or a monkey can imitate ſome human 
actions, and are capable of receiving a certain 
degree of inſtruction. But their progreſs ſoon 
ſtops. Nature has fixed the boundaries of 
mental as well as of corporeal powers; and 
theſe boundaries are as various as the num- 
ber of diſtinct ſpecies. Our wonder is equal- 
ly excited by the ſagacity of ſome animals, 
and by the ſtupidity of others. This grada- 
tion of mental faculties originates from the 
number or paucity of inſtincts beſtowed on 
particular ſpecies, joined to the greater or 
ſmaller power of extending or modifying 
theſe inſtin&s by experience and obſervation. 
. —_ Man 
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Man is endowed with a greater number of 
inftin&ts than any other animal. The ſupe. 
riority of his rank, however, does not pro- 3 1 1 
ceed from this ſource alone. Man enjoys he. 
yond every other animal the faculty of ex. 
tending, improving, and modifying the dif. 
ferent inſtincts he has received from Nature, 
It is this faculty which enables him to com. 
pare his feelings, to form ideas, and to rex 
ſon concerning both. The bee makes cells, 
and the beaver conſtructs habitations of clay, 
The order of their architecture, however, ; 
invariably the ſame. Man likewiſe builds 4 
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houſes : But he is not forced, by an irrefifti. = 
ble inſtinct, to work always on the ſame plan. 


His habitations, on the contrary, vary with 3 i 
the fancy of the individuals who deſign and E 1 
conſtruct them. 23 "I , 

Upon the whole, the dignity of man's rank W | 
depends not upon the ſtructure of his organs. 
It is from the powers of his intelle& lor 2 25 1 
that he is entitled to claim a ſuperiority over 1 | 1 | 
the brute creation. Theſe powers enable hin 
to form ideas, to abſtract, to reaſon, to in- 
vent, and to reach all the hei ghts of ſcience 
and of art, | 

The remarks formerly made are applica- 
ble to quadrupeds in general. But, before Wl 
| con- 
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concluding this branch of the ſubject, we ſhall 
point out a few peculiarities in the ſtructure 
of particular ſpecies. 

Beſide the four ſtomachs common to ru- 
minating animals, the camel and dromedary 
have a fifth bag, which ſerves them as a re- 
ſervoir for holding water. This bag is capa- 
ble of containing a very large quantity of that 
neceſſary element. When the camel is thir- 
ſty, and has occaſion to macerate his dry 
food in the operation ofruminating, by a ſim- 
ple contraction of eertain muſcles, he makes 
part of this water aſcend into his ſtomach, or 
even as high as the gullet. This ſingular 
conſtruction enables him to travel fax, eight, 
or cven twelve days in the ſandy deſarts, with- 
out drinking, and to take at once a prodigious 
quantity of water, which remains in the re- 
ſervoir pure and limpid; becauſe neither the 
humours of the body, nor the juices that pro- 
mote digeſtion, can have acceſs to it. Beſide 
this ſingularity of ſtructure, the camel has two 
large fleſhy bunches on his back, and the dro- 
medary, or ſwift camel, one bunch; and the 
feet of both are covered with a very tou gh, 
but flexible ſubſtance. The conformation of 
theſe animals enables them to travel with 
heavy loads through the ſandy deſarts of the 
H 2 Eaſt, 
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Faſt, where the horſe or the aſs would inevi- 
tably periſh ; becauſe Nature has not provid- 
ed them with reſervoirs for holding and pre- 
ſerving water, which are indiſpenſible in 
countries where none of that element can be 
procured but in particular places, that are 
often diſtant many days journey from each 
other. When we conſider the ſtructure 
of the camel and dromedary, we cannot 
be deceived with regard to their deſtina- 
tion. The four ſtomachs indicate a vege- 


table diet, and the ſame docility and gen- 


tleneſs of manners which characteriſe the 
whole ruminating tribes. From the addition 
of a fifth bag, or reſervoir for the reception 
and preſervation of water, we ſhould expect 
to find ſome peculiarity of diſpoſition, In 
this conjecture we are not deceived. Of all 
animals which man has ſubjugated, the camel 
and dromedary are the moſt abject ſlaves. 
With incredible patience and ſubmiſſion they 


. traverſe the burning ſands of Africa and Ara- 


bia, carrying burdens of amazing weight. 
Inſtead of diſcovering ſymptoms of reluc- 
tance, they ſpontaneouſly lie down on their 
knees till their maſter binds the unmerciful 
load. Arabia, and ſome parts of Africa, are 
the drieft and moſt barren countries in the 

world. 
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world. Beth the conſtitution and ſtructure 
of camels are nicely adapted to the ſoil and 
climate in which they are produced. The 
Arabians conſider the camel as a gift ſent 
from heaven, a ſacred animal, without whoſe 
aſſiſtance they could neither ſubſiſt, traffic, 
nor travel. The milk of the camel is their 
common food. They alſo eat its fleſn; and of 
its hair they make garments. In poſſeſſion of 
their camels, the Arabs want nothing, and 
have nothing to fear. In one day they can per- 
form a journey of fifty leagues into the deſert, 
which euts off every approach from their ene- 
mies. All the armies in the world would pe- 
riſh in purſuit of a troop of Arabs. An Arab, 
by the aſſiſtance of his camel, ſurmounts all 
the difficulties of a country which is neither co- 
vered with verdure, nor ſupplied with water. 
Notwithſtanding the vigilance of his neigh- 
bours, and the ſuperiority of their ſtrength, 
he eludes their purſuit, and carries off, with 
impunity, all that he ravages from them. 
When about to undertake a depredatory ex- 
pedition, an Arab makes his camels carry both 


bis and their own proviſions. When he rea- 


ches the confines of the deſert, he robs the 
firſt paſſengers who come in his way, pilla- 
ges the ſolitary houſes, loads his camels with 


the 
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the booty, and, if purſued, he. accelerates his 
retreat. On theſe occaſions he diſplays his 


own talents as well as thoſe of the camels. 


He mounts one of the fleeteſt, conducts the 
troop, and obliges them to travel day and 


night, without almoſt either ſtopping, eat- 


ing, or drinking; and, in this manner, he 
often performs a journey of 300 leagues in 
eight days. 

Another order of quadrupeds deſerves our 
notice. Thoſe which have been diſtinguiſh- 
ed by the appellation of amphibious, are ca- 
pable of remaining a long time under water. 
They live chiefly upon fiſhes, and, without 
this faculty of continuing a conſiderable time 
under water, they would be unable to pro- 
cure their food. To this tribe belong the ſeal, 
the walrus, the manati, the ſea-lion, &c. The 
ſeal and walrus are more nearly allied to 
l-nd-quadrupeds than to the cetaceous ani- 
mals; becauſe they have four diſtin& legs, 
though nothing but the feet project beyond 


the ſkin. The toes of the feet are all con- 


nected by membranes, which enable theſe 
animals to ſwim in queſt of their prey. They 
differ from terreſtrial quadrupeds by the ſin- 
gular ſaculty of living with equal eaſe either 
in air or in water. This peculiarity of oeco- 
= nomy 
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nomy and manners preſuppoſes the neceſſity 
olf ſome deviation from the general firucture 
1 I of quadrupeds; and Nature has accompliſh- 

| ed this purpoſe by a very fimple artifice. 

In man, and in all quadrupeds, the lungs 
of the foetus have no motion, and receive no 
more blood than is requiſite for their growth 
and nouriſhment. But, immediately after 
birth, the young animals reſpire, and the 
whole maſs of blood circulates through their 
lungs. To carry on the circulation in the 
foetus ſtate, another paſſage was neceſſary. 
The blood in the right auricle of the heart, 
inſtead of paſſing into the pulmonary artery, 
and, after circulating through the lungs, re- 
turning into the left auricle by the pulmona- 
3 ry vein, paſſes directly from the right to the 
IJ W left auricle through an aperture called the 
= ramen ovalt, which is fituated in the parti- 
tion of the heart that ſeparates the cavities of 
the two auricles. By this contrivance, the 
mals of blood, without deviating into the 
lungs, enters the aorta, and is diſtributed over 
every part of the body. In man, and the. 
other terreſtrial animals, the foramen ovale 
of the heart, which permits the foetus to live 
without reſpiration, cloſes the moment after 
birth, and remains ſhut during life. Ani- 


mals 


: n. 
x & * 4 * 
* * _w = % - - 
ny 6 ——ů — 
DA e 


—— 


E 
.. 
1 
= 
- 
1 
E +» 
- 
= 
14 
I * 


104 THE PHILOSOPHY 


mals of this conſtruction can neither live 
without air, nor remain long under water, 


without being ſuffocated. | 
But, in the ſeal, walrus, and other amphi. 


bious animals, the foramen ovale continues 
open during life, though the mothers bring 
forth on land, and reſpiration commences 
immediately after birth. By means of this 
perpetual aperture in the ſeptum or partition 
of the heart, which allows a direct commu. 
nication of the blood from the vena cava to 


the aorta, theſe animals enjoy the privilege 
of reſpiring, or not, at their 'pleaſure. 

This ſingularity in the ſtructure of the 
heart, and the conſequent capacity of living 
equally on land and in water, muſt neceſſs- 
rily produce ſome peculiarities in the man: 
ners and diſpoſitions of amphibious animals. 
The ſeal, accordingly, whoſe hiſtory is beſt 
known, may be conſidered as holding the 
empire of the filent ocean. To this dignity 
he is entitled by his voice, his figure, and his 
intelligence, which render him ſo ſuperior 
to the fiſhes, that they ſeem to belong to ano- 
ther order of heings. Though his oeconomy 
be very different from that of our domeſtic 
animals, he is ſuſceptible of a ſpecies of edu- 
cation. He is reared by putting him tre- 
Wh, quently 
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W quently in water. He 1s taught to give a ſa- 
ET lute with his head and his voice. He ap- 
proaches when called upon. His ſenſes are 
= <qually acute as thoſe of any quadruped ; and, 
of courſe, his ſenſations and intellect are 
equally active. Both are exhibited in the 
= gentleneſs of his manners, his ſocial diſpoſi- 
tion, his affection for the female, his anxious 
attention to his offspring, and the expreſſive 
modulation of his voice. Beſides, he enjoys 
advantages which are peculiar to him. He 
is neither afraid of cold nor of heat. He lives 
indifferently on herbs, fleſh, or fiſh. He in- 
habits, without inconvenience, water, land, or 
ice. When aſſiſtance is neceſſary, the ſeals 
underſtand and mutually aſſiſt one another. 
The young diſtinguiſh their mother in the 
midſt of a numerous troop. They know her 
voice; and, when ſhe calls, they never fail 
to obey. | 

Before diſmiſſing this branch of the ſub- 


filence. His ſtructure is uncommon, and ſo 
are his talents. The elephant is the largeſt 
and moſt magnificent animal that at preſent 
treads the earth. Though he daily devours 
great quantities of herbage, leaves, and bran- 


does 


Ject, the elephant muſt not be paſſed over in 


ches of trees, he has but one ſtomach, and 
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does not ruminate. This want, however, is 
ſupplied by the magnitude and length of his 
inteſtines, and particularly of the colon, which 
Is two or three feet in diameter by fifteen or 
twenty in length. In proportion to the fize 
of the elephant, his eyes are very ſmall; but 
they are lively, brilliant, and eapable of pa- 
thetic expreſſion of ſentiment. He turns them 
ſlowly, and with mildneſs toward his maſter. 
When he ſpeaks, the animal regards him 
with an eye of friendſhip and attention. He 
ſeems to reflect with deliberation; and never 
determines till he has examined, without 
. paſſion or precipitation, the orders which he 
is delired to obey. The dog, whoſe eyes are 
very expreſſive, is too prompt and vivacious 
to allow us to diſtinguiſh with eaſe the ſuc- 
ceſhve ſhades of his ſenſations. But, as the 
elephant! is naturally grave and moderate, we 
perceive in his Eyes the order and fi ucceſſion 
of his thoughts. His ears are very large, and 
much longer, even in proportion to his body, 
than thoſe of the aſs. They lie flat on the 
head, and are commonly pendulous; but he 
can raiſe and move them with ſuch facility, 
that he uſes them as a fan to cool himlſell, 
and to defend his eyes from duſt and inſects. 
His ear is likewiſe remarkably fine; for he 
delights 
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% Welights in the ſound of mubical inſtruments, 
ad moves in cadence to the trumpet and 
our. 
W But, in the ſtructure of the elephant, the 
Wnoſt ſingular organ is his trunk or proboſcis. 
It is compoſed of membranes, nerves, and 
les and it is at once an inſtrument of 
Peeling and of motion. The animal can not 
only move and bend the trunk, but he can 
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ontract, lengthen, and turn it on all fides. 
he extremity of the trunk terminates in a 


Wprotuberance that ſtretches out on the upper 
nde in the form of 4 finger; by means of 
which he lifts from the ground the ſmalleſt 
vieces of money; he ſelects herbs and flowers, 
and picks them up one by one; he unties the 
ots of ropes, opens and ſhuts gates by turn- 
ing the keys or puſhing back the bolts. In 
= the middle of this protuberance or finger, 
deere is a cavity in the form of a cup, and, in 
the bottom of the cup are the apertures of 
he two organs of ſmelling and reſpiration. 
This hand of the elephant poſſeſſes ſeveral 
advantages over that of the human. It is 
| 1 more flexible, and equally dexterous in lay- 
4B ing hold of objects. Beſides, he has his noſe 
in his hand, and is enabled to combine the 
power of his lungs with the action of his fin- 
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ger, and to attract fluids by a ſtrong ſuction, 
or to raiſe heavy bodies by applying to them 
the edge of his trunk, and making a vacuun 
within by a vigorous inſpiration. Hence de. 
licacy of feeling, acuteneſs of ſmelling, fac. 
lity of movement, and the power of ſution, 
are united at the extremity of the  clephanti i 1 


has beftowel on her moſt favourite prod | 3 | 
tions, the trunk of the elephant ſeems to * ay 
the moſt complete, as well as the moſt admi. 


table: It is not only an organic infrumes 10 
but a triple ſenſe, whole united functions ex. | £ 
hibit the effects of that wonderful fa gaciy 1 
which exalts the elephant above all other * 
| quadrupeds. He is not ſo ſubject, as ſo . 
other animals, to errors of viſion; becauſe he 3 5 
quickly rectifies them by the ſenſe of touch; A | 


and, by uſing his trunk as a long arm, for 14 
the purpoſe of touching remote objects, he nn 
acquires; like man, clear ideas of diſtances. 
But other animals, except ſuch as have a kind 
of arms and hands, can only acquire ideas 0! 
diſtances by traverſing ſpace with their bo- 
dies. Delicacy of feeling, the flexibility ol | 
the trunk, the power of ſuction, the ſenſe of 
ſnelling, and the length of the arm, convey 
ideas of the ſubſtance of bodies, of their e- 
ternal Wn 
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rnal form, of their weight, of their ſalutary 
y noxious qualities, and of their diſtances. 
nus, by the ſame organs, and by a fimulta- 
3 ö geous act, the elephant feels, perceives, and 
Badges of ſeveral things at one time. It is 
55 virtue of this combination of ſenſes and 
culties! in the trunk that the elephant is ena- 
Ned to perform ſo many wonderful actions, 
otwithſtanding the enormity of his maſs and 
b e diſproportions of his form. The thick 
Sac and rigidity of his body; the ſhortneſs 
Ind ſtiffneſs of his neck; the ſmallneſs of his 
5 ead; the largeneſs of his ears, noſe, and 
Mp 5 uſks; the minuteneſs of his eyes, mouth, ge- 
2 and tail; his ſtraight, clumſy, and al- 
we” inflexible limbs; the ſhortneſs and 
ſmallneſs of his feet; the thickneſs and cal- 
f 1 lofity of his ſkin, all theſe deformities' are 
the more obvious and diſagreeable, becauſe 
WE they are modelled on a large ſcale, and moſt 
of them are peculiar to the elephant. 
From this ſingular conformation, the ani- 
mal is ſubjetted to many inconveniencies. 
ne moves his head with difficulty, and can- 
not turn back without making a large circuit. 
Por this reaſon, the hunters attack him be- 
bind, or on the flanks, and avoid the effects 
of his rage by circular movements. He Cane 
not 
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not ſeize auy object on the ground with la 
mouth, hecauſe his neck is too Riff to alloy 
his head to reach the earth. He is werde 
obliged to lay hold of his food, and even «i 


his drink, with his noſe, and then conver * 


them to his mouth. It is likewiſe a coul 
quence of this ſtructure, that the you # 


elephants are ſaid to ſuck with their no; 


and afterwards pour the milk into their gull 


OF THE STRUCTURE or BIRDS 


From the figure and movements of the I 
feathered tribes, we ſhould be led to imagine 


4 
2 


that the ſtructure of their organs was extreme. Eo 


8 | 


ly different from that of quadrupeds. Ther 
oeconomy and manner of living require 


ſome variations in their frame. But tho 2 
variations are by no means ſo many or 7 


_ 


great as might be expected. Inſtead of tain 3 : |. . 


their bodies are covered with feathers, which, 
beſide the beautiful variety of their colours, : 
protect this claſs of animals from the. affaults 


of rain and cold. They have only a owl Y 1 


of legs; but Nature has furniſhed them with 
two additional inſtruments of motion, 5 


which they are enabled to riſe from the ſur- 3 3 : 


face of the earth, and to fly with amazing 
rapidity through the air. The wings are ar 
ticulated 
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WW ticulated with the breaſt-bone, and their mo- 
WE tions are performed by muſcles of remarka- 
RE ble firength. Many birds are continually 
9 paſſing through hedges and thickets. To 
= 3cfend their eyes, therefore, from external 
- A injuries, as well as from too much light when 
| q flying in oppoſition to the rays of the ſun, 
; they are furniſhed with a membrane called 
= membrang nictitans, which, like a curtain, can 
at pleaſure be drawn over the whole eye. 
BW This covering is neither opaque nor pellu- 
Cid; but, being ſomewhat tranſparent, it al- 
WE lows as many rays to enter as render any ob- 
WE ject juſt viſible, and enable them to direct 
WE their progreſs through the air. It is by the 
ilnſtrumentality of this membrane that the 
eagle looks at the ſun. The feathers of all 
birds are inſerted into the ſkin in fuch A 
manner that they naturally lie backward from 
the head; and allow the rain to run off their 
bodies, and, by turning their heads in oppo- 
ntion to the wind, prevent the wind from 
4 5 ru mpling their feathers and retarding their 
Y A | flight. Beſide this proviſion, the rump of 
= birds terminates in a large gland, which ſe. 
cretes an oily ſubſtance. When the feathers 
are too dry, or any way diſordered, the ani. 
mals ſqueeze this gland with their bills, ex- 


tract 
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tract the oil, and with it they beſmear and 
dreſs the feathers. By this means the admil. 
ſion of water is totally prevented. Birds 
have no ſeparate ribs; but the breaſt-bone, 
which 1s very large, joins the back-bone, and 
ſupplies their place. 

With regard to the external figure of hirds, 


their manners and the mode of life they are 
deſtined to purſue. By ſtriking the air with 


the form of their bodies is nicely adapted to 


their wings, they move forward in that ele. 


ment, and their tail ſerves them as a rudder x 


to direct their courſe. Their breaſt-hone, 


inſtead of being flat, riſes gradually from the 1 


ſpine and terminates in a ſharp ridge or keel, 


which enables them to cut the air with great. Y 1 
er faci.ity. For the ſame purpoſe, the heads 


of birds are proportionally ſmaller than thoſe 
of quadrupeds, and moſt of them terminate 
in light ſharp-pointed beaks. They are like- 
wiſe deprived of external ears, and of pro- 
tuberant noſtrils. Their tails, inſtead of ver- 
tebrae, muſcles, and ſkin, conſiſt entirely of 
feathers. They have no pendulous ſcrotum, 
no bladder, no fleſhy uterus. Neither have 
they an epiglottis, though many of them pol- 


ſeſs great powers of modulation, and ſome 


of them may even be taught to articulate 
words. 
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ords. To lighten their beaks, they are de- 
rived of lips and teeth; and their abdomen 
r belly is proportionally ſmall and narrow. 
3g From this general view of the external fi- 
Hure and ſtructure of birds, it is apparent, 
* a Nature has deſigned them for two diſ- 
Wtinct kinds of motion. They can, at pleaſure, 
either walk on the ſurface of the earth, or 
mount aloft, and penetrate the airy regions 
go With prodigious ſwiftneſs. 
== Some peculiarities in the internal firuc. 
ure of birds deſerve our notice. 
Like quadrupeds, the feathered tribes are 
ivided into granivorous and carnivorous; 
Wand their manners and diſpoſitions correſ- 
- with their internal and external confor- 
mation. 
mm the granivorous claſs, the oeſophagus 
i or gullet runs down the neck, and terminates 
Win a pretty large membranous ſac, called the 
aaluvies, or craw, where the food is mace- 
I be eld and partly diſſolved by a liquor ſe- 
rreted from glands ſpread over the ſurface 
1 4 of this ſac. Some birds, as the rooks and the 
Pigeon kind, have the power of bringing up 
Ft the food from this ſac into their mouths, and 
Wiecding their young with it in a half digeſt- 
ed form. After macerating for ſome time, 
vor. J. 1 the 
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the food paſſes through the remainder of the 
gullet into another ſpecies of ſtomach dens. 


THE PHILOSOPHY 


minated ventriculus ſucceniuriatus which is; M 


continuation of the gullet. Here the foo 
receives a farther dilution, From this fe. 
cond ſtomach, the food is tranſmitted to the 


gizzard, or true ſtomach, which conſiſts of MY 4 


two very ſtrong muſcles, covered externally 
with a tendinous ſubſtance, and lined with: 
thick, firm membrane. 
ſtrength of the gizzard was formerly ſuppoſ. 
ed to aſſiſt the digeſtion of granivorous birds 
hy attrition. But this nation has of late been 
entirely | exploded ; far Doctor Stevens, and, 
after him, Spalanzani, have demanſftrated, 
by unequivocal experiments, that digeſtion 
is performed ſolely by the diffolvigg power 
of the gaſtric juices “. The other inteſtine 


are proportionally larger, and much longe 3 


than thoſe of the carnivorous birds. 

The ſtructure of the heart, in granivorous 
birds, is nearly the ſame with that of qua- 
drupeds. 


The lungs hang not looſe j in the cavity (|| 


the thorax, but are fixed to the back-bone: 


* See Stevens Diſſert. Med. Inaug. De Alimentorun 
Concoctione, Edin. 1777, and Spalanzani, 


Neither 


The remarkabl: 
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Neither are they divided into lobes, as in 
man and other animals, whoſe ſpines admit 


of conſiderable motion. They are red, ſpon- 
= 2y bodies, covered with a membrane that 1s 


© pervious, and communicates-with the large 


= velicles or air-bags which are ſpread over the 
1 4 whole abdomen. Theſe veſicles, when diſ- 
WE tended with air, render the bodies of birds 
* ; „ ſpecifically light. They likewiſe ſupply the 
palace of a diaphragm, and ſtrong abdomi- 
nal muſcles. They produce the ſame effects 
on the viſcera as theſe muſcles would have 
done, without the inconveniency of giving 
an additional weight to the body, | 


Birds have no bladder of urine: But a 


= bluiſh-coloured canal, of ureter, is ſent, off 
from each kidney, and terminates in the rec- 


tum. Their urine is diſcharged along with 


wle faeces. It is a whitiſh ſubſtance, and 
turns chalkey when expoſed to the air. | 


The teſticles of the male are ſituated or 


5 | each {ide of the back- bone, and are very large 


M in proportion to the ſize of the animal. From 
de teſticles proceed two ſeminal ducts, which 
at firſt are ſtraight, but afterwards acquire a 
convoluted form, as in the epidydymus of 


man. Theſe ducts terminate in the penis, 


| of which the cock has two, one on each 
fide of the common cloaca. They are very 


I 2 | ſmall 
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ſmall and ſhort; and from this circumſtance, 


they long eſcaped the notice of anatomiſts, 


In the temale, the cluſter of yolks, being 
analogous to the human ovaria, are attach. 
ed to the back-bone by a membrane. This 
membrane is very thin, and continues down 


to the uterus. The yolk, after ſeparating 1 | 


from its ſtalk, paſſes into a canal called the 4 


infundibulum, where it receives a gelatinous 0 
liquor, which, with what it farther acquires 
in the uterus, compoſes the white of the egg. 


The uterus is a large bag, ſituated at the end 


of the infundibulum, and is full of wrinkles 
on the inſide. Here the egg receives its lai 
covering, or ſhell, and is puſhed out of the 


vagina at an aperture placed immediately 
above the anus. | 

From this deſcription of the ſtructure of 
granivorous birds, the analogy between them 
and the herbivorous quadrupeds is conſpicu- 
ous. In both, the number of their ſtomachs, 
the length and capacity of their inteſtines, 
and the quality of their food, are very ſimi- 
lar. But this analogy is not confined to ftruc- 
ture and organs: It extends to manners and 
diſpoſitions. Like the herbivorous quadru- 
peds, this order of birds are diſtinguiſhed by 
the gentleneſs and complacency of their tem- 


pers 
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pers. Contented with the ſeeds of plants, or 
mall inſects, the ſtronger never wage war 


1 1 * with the weaker. Their chief attention 18 
i: _ occupied 1 in procuring food, in hatching and 
1 AT rearing their young; and their vigilance is 
kept perpetually active in eluding the ſnares 
© RE of men and other rapacious animals. The 
3 whole are a timid race, and many of them 
RE are fo tractable that they may eafily be ren- 


== dered domeſtic. Man, accordingly, ever at- 
WE tentive to his intereſt, has not failed to derive 
advantage from the innocence and ſtupidity 
of theſe animals. Of the gallinaceous and 
duck kind, which are the moſt prolific, and 
conſequently the moſt profitable, he has chief- 
ly ſelected the hen, the gooſe, the duck, the 
turkey, and the peacock. In this ſelection he 
has diſcovered his ſagacity; for, inſtead of 
pairing, theſe birds are polygamous, one male 
being ſufficient to fertilize a number of fe- 
males, which is a great ſaving in the article 
of food. 

= With regard to carnivorous birds, their 
general conformation is nearly the ſame 
with thoſe of the granivorous kind. They 
have the ſame number of ſtomachs ; but 
all of them are ſmaller and weaker. Their 
inteſtines are alſo much ſhorter. To enable 


thend 
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them to procure food, they are obliged to fly 1 4 
quickly, and continue long on the wine. 
Their wings, accordingly, are proportionally 5 
longer, and they have more ſtrength in their 
muſcles. For the purpoſe of ſeizing and de. 
vouring prey, Nature has heſtowed on them 
ſtrong hooked bills, and long ſharp claws oo 
pounces. They have alſo large heads, ſhort 
necks, ſtrong brawny thighs, and ſharp. 1 
ſighted eyes. IS 
Like rapacious quadrupeds, birds of prey 
are capable of enduring hunger for a great 
length of time. This faculty is, perhaps, ac- 
quired partly by habit; becauſe the obtaining 
of their food is often very precarious. The 
females are larger, ſtronger, and more beau- 
tiful both in ſhape and plumage, than the 
males. For this reaſon, the male hawks are 
called tercels, or thirds, becauſe they are ſup. _ 
poſed to be one third leſs than the females. 
Nature ſeems to have beſtowed this ſuperio- 
rity of ize and ſtrength upon the female, be- © 
cauſe ſhe is obliged to procure food both for x 
herſelf and for her progeny. © 1 
The analogy between the ſtructure of ra- 
pacious birds and carnivorous quadrupeds is 
obvious. Both of them are provided with 
weapons which indicate deſtruction and ra- 
pine. 
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_— Their manners, are alſo fierce and 
uvnſocial. 
5 | Þ cepted, herd together 1 in flocks, like the in- 
WE offenſive granivorous tribes. 
tte wing, they conceal themſelves on the tops 


They never, if the vulture be ex- 


When not on 


of ſequeſtered rocks, or in the depths of the 


* foreſts, where they ſpend their time in ſullen 
& ſolitude. Thoſe of them which feed upon 


carion, as the raven, have the ſenſe of ſmel- 


| ling ſo acute, that they ſcent dead carcaſſes 


at amazing diſtances, 

Beſide theſe great diviſions of birds into 
granivorous and rapacious, whoſe manners 
and diſpoſitions perfectly coincide with the 
ſtructure of their bodies, there are other tribes 
to whom nature has given peculiar organs. 
In all theſe deviations from the common 
ſtructure, a ſingularity in the mode of living, 
and the oeconomy of the animal, is the inva. 
riable reſult. 

Like the amphibious animals, a number of 
fowls live chiefly in the water, and feed 
upon fiſhes and aquatic inſets. To enable 
them to ſwim and to dive in queſt of food, 
their toes are connected together by broad 
membranes or webs. By ſtretching their toes. 
and ſtriking the water backward with theſe 
webs, their bodies are moved forward, and 


they 
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they employ their tail as a rudder to direct 
their courſe. Without theſe additional in. 
ſtruments, fowls could not ſwim; and, ac. 
cordingly, ſuch birds as are not provided with 
webs never take to the water. But thoſe fur. 
niſhed with webs have ſuch a ſtrong propen. 
ſity to water, that, when reſtrained from their 
favourite element, they diſcover the greateſt 
uneaſineſs, and, when their liberty is reſtor. 
ed, they fly in a direct courſe either to the 
ſea, a river, or a lake. 

There is another tribe of aquatic birds, 
ſome of which feed upon fiſhes and inſects, 
and others live principally by ſucking certain 
Juices from mud.. Both theſe kinds frequent 
marſhy places, or the margins of lakes and 
rivers. They do not ſwim, but wade, in 
queſt of food. This fingularity in their man- 
ners required a correſpondent variation in 
their form and ſtructure. To enable them 
to wade in waters and in mires, Nature has 
provided them with long legs, naked of fea- 
thers for a conſiderable ſpace above the knees. 
Their toes are not, like thoſe of the ſwim- 
mers, connected by continued membranous li 
webs. Moſt of them have likewiſe very long ll 
necks and bills, to enable them to ſearch for : 3 
and apprehend their food. To theſe tribes Wl 

belong 
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belong the crane, the herons, the bittern or 
= miredrum, the ſtork, the ſpoon-bill, the 
= woodcock, the ſnipe, and many other ſpecies. 
: ; * | Havin g given a general idea of the ſtruc- 
* ture and oeconomy of birds, we ſhall next 
make a few remarks on the form and man- 
ners of fiſhes. 


or THE STRUCTURE AND ORGANS or 
. FISHES. 
I It is one great and benevolent i intention of 
4 Nature, that no part of the univerſe ſhould 
de deprived of inhabitants. The earth, the 
air, the waters, are full of living beings, who 
Oo are not only conſcious of their exiſtence, but 
enjoy degrees of happineſs proportioned to 
their natures, and the purpoſes they are de- 
ſtined to anſwer in the general ſcale of ani- 
mation. The different elements in which 
they live neceſſarily required a variety in 
their form, their food, and their manners. 
The inhabitants of the earth and air have al- 
ready been partially deſcribed: Thoſe of the 
waters are next to be conſidered. | 
The bodies of moſt fiſhes are covered with 
a ftrong, thick, ſkin, in which numberleſs 
ſcales are inſerted in an imbricated form, or 
| like tiles on the roofs of houſes. Many of 


: them 
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them, and particularly thoſe which are ſhap. 
ed like the cod, the trout, and the haddock, 
have a longitudinal line on each fide. In 
theſe lines there are a number of ſmall duds 
br apertures, which throw out a mucous ſub. 
Nance that lubricates their ſkins, and ſeems 
to anſwer the ſame purpoſes as the mucous 
glands or ducts placed in moſt of our internal 
organs. | 
Fiſhes are deſtitute of hands and feet. 

Their progreſſive motion, therefore; is per- 
formed in a manner different from that of . 
quadrupeds and birds. Their inftruments of „ 
motion are fins; or machines conſiſting of a 
number of elaſtic beams; eonnected to one 
another by firm membranes. Their tails are 
of the ſame texture. Their ſpine is rerar- 
kably flexible toward the poſterior part of the 
body, and here the ſtrongeſt muſcles are like- 
wiſe inſerted. They have a power of con- 
tracting and Jilating their tails at pleaſure; 
by which means, and by the aſſiſtance of the 
fins; they move forward in the ſame manner 
as a boat with oars on its ſides and a rudder 
at its ſtern. Fiſhes have no neck: As they 
ſeek their food in a horizontal poſition, and 
ean move their bodies either upward or down- 
watd; 
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ard, a long neck would neceſſarily have im- 
8 peded their motion through the water. 
_ The form of fiſhes is extremely various; 
and, if their hiſtory were ſufficiently known, 
: 9 the connection between their ſtructure and 
WWE their manners would be equally apparent as 
in the other tribes with which we are better 
3 = acquainted. Some fiſhes are long and cylin- 
= qrical, as the ſea-ſerpent, and all the eel- 
= ſhaped ſpecies. The eel-kind, from their 
figure, are enabled to trail their hodies along 
the bottom, and to conceal themſelves below 
me ſand or mud. Others are leſs cylindri- 
cal, and proportionally ſharter, as the mack- 
rel, the cod, the herring, the ſalmon, &c. 
WE Theſe. from the number and poſition of their 
_ fins, as well as from the ſhape of their bodies, 
are deſtined for quicker motion, and for tra- 
= velling to great diſtances in queſt of food, or 
for ſpawning in ſhoals or in rivers. Others, 
as the flounder, the ſkate, the turbot, torpe- 
do, &c. are broad, and compreſſed. Theſe, 
like the eel-kind, frequent muddy bottoms. 
Others are triangular, quadrangular; round, 
&c. Beſides thoſe which approach to regu- 
lar figures, the variations and compoſitions 
are ſo numerous, that the forms of fiſhes are 
much more diverſified than thoſe of quadru- 


peds 
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peas or birds. To defend themſelves again} 
their enemies, many fiſhes are armed with 
ſtrong, ſharp ſpines or prickles. For the 
ſame purpoſe, and likewiſe for wounding or 
killing their prey, ſome have a large hora on 


their front, and others a ſword, or rather 26 
faw, wliich are tremendous. weapons. The 
more timid and defenceleſs tribes are endow. 


ed with the faculty of rapid motion; ani 


ſome of them have fins ſo large and flexible, 
that, when hard purſued, they are enabled to MR 4 
leave their natural element, to dart through 4 __ 
the air to conſiderable diſtances, and dilap- 9 15 


point the deſigns of their enemies. 


Fiſhes are as much diverſified in fize as in 


figure. The ocean produces the largeſt ani- 
mals which now inhabit this globe. The 


enormous maſſes of the whale and walrus | 


tribes far exceed thoſe of the elephant, rhino- 
ceros, or river-horſe, the largeſt terreſtrial 
animals of which we have any proper know- 
ledge. From the immenſe bones, however, 
found 1n Siberia and many parts of Europe, 
we are induced to believe, that land animals 
have formerly exiſted whoſe fize muſt have 
been much larger than that of the preſent ele- 
phent. This animal, whoſe ſpecies is now 
ſuppoſed to be extinguiſhed, is known among 

| | natu- 
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Ip naturaliſts by the denomination of the mam- 
ruth. Near the river Ohio, ſome prodigi- 
= ous bones and teeth have lately been diſco- 
vered, which indicate an animal of incredi- 
IJ = ble magnitude. 

WE With regard to internal ſtructure, fiſhes, 
9 like land-animals, are furniſhed with a back- 
1 bone and ribs, which run from the head to 
3B 2 the tail. To theſe, the hones of the head, and 
1 WE the fins, all the muſcles and inſtruments of 
8 bY. motion, are attached. 

The mouths of moſt fiſhes are furniſhed 
SE with teeth; but in foe, as the mullet, ſtur- 
geon, & the teeth are wanting. In ſome, 
dee teeth are ſituated on the jaw-bones, in 
4 'þ others, on the tongue and palate. The teeth 
of fiſhes are principally deſigned for laying 
g 97 hold of and detaining their prey, which they | 
generally ſwallow entire. For this purpoſe, 
we teeth are commonly ſerrated, or bent in- 
—_= ward, like tenter-hooks. By this ſtructure, 
call fiſhes are eaſily forced downwards, and 

WE their return is at the ſame time prevented. 

In fiſhes, the organ of ſmelling is large; 
and they have a power of contracting and 
dilating, at pleaſure, the entry into their noſe. 

It was formerly doubted whether fiſhes 
were endowed with the ſenſe of hearing. 


But 
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But that doubt is now fully removed; becau 
it has been found, that, like other animal, 
they have a compleat organ of hearing, ani 
that water is a proper medium for the con. 
veyance of ſound. Beſides, in the ſkate, ani 
ſome other genera, the learned and ingeniou M mo 
Dr. Monro, Profeſſor of Anatomy in the Co. 
lege of Edinburgh, has lately diſcovered » 
aperture which leads directly to the interna 
of the ear. 6-50 
The gullet of fiſhes is ſo ſhort that it 
hardly to be diſtinguiſhed from the ſtomach, 
which is of an oblong figure. The guts ar: 
very ſhort, making only three convolution, WY 
the laſt of which terminates in the comman 
vent for the faeces, urine, and ſemen. From 
this ſtructure of the ſtomach and inteſtines, 
analogy would lead us to conclude, that fiſhes 
live chiefly upon animal food. Experience, 
accordingly, teaches us, that almoſt all fiſhes 
prey upon the ſmaller kinds, and even devour 
their own young. The liver is proportion- 
ally large, of a whitiſh colour, and fituated 
on the left fade. The gall-bladder lies at a 
conſiderable diſtance from the liver, and dif- 
charges the gall into the gut. In fiſhes, the 
organs of generation are two bags ſituated in 
the abdomen, and uniting near the anus. In 
the 
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Mn the male, theſe bags are filled with a thick 

| 9 | whitiſh ſubſtance called the milt, and in the 
= female with an infinite number of minute 

W | eggs called the rue. At the ſeaſon of ſpawn- 
ing, the bags of both male and female are 
5 7 4 gr — diſtended; but, at other times, the 
male organs can ſcarcely be diſtinguiſhed 
R "ad from thoſe of the female. 


The ſwimming bladder is an oblong, whate, 
= membrangus bag, which contains nothing but 


== a quantity of elaſtic air. It lies cloſe to the 
back bone, and has a pretty firong muſcular 
= coat. By contracting this coat, and, of courſe, 
SE condenſing the air it contains, ſome fiſhes 


are enabled to render their bodies fpecifical- 


* ly heavier than water, and to ſink to the bot- 


tom; and, when the muſcular fibres ceaſe to 
act, the air dilates, and makes their bodies 
ſpecifically lighter. By this curious piece of 
mechaniſm, the animals have the power of 
ſinking to the bottom, or of riſing to the ſur- 
face. According to the different degrees of 
contraction and dilatation of this bladder, 
fiſhes can, at pleaſure, keep themſelves higher 
or lower in the water. Hence flounders, 
ſoles, ſkate, and other fiſhes which have no 
{simming bladder, always grovel at or near 
the bottom. It is likewiſe a conſequence of 


the 


28 0 
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the relaxation of this bladder, that dead 
fiſhes which are furniſhed with it uniformly WY 
riſe to the ſurface. The air-bag, in ſome 
fiſhes, communicates, by a duct, with the 
gullet, and, in others, with the ſtomach. At 
the upper end of the air-bag, there are red. 
coloured glandular, bodies connected with te 
kidneys. From the kidneys the ureters pro- = 
ceed downward to their inſertion in the uri. 
nary bladder, which lies in the lower part o 
the abdomen, and the urethra terminates in 3 * 
the anus. 8 

Fiſhes have a membranous diaphragm, or nn 
midriff, that forms a ſack in which the heart 5 
is contained. The heart is of a triangular = 
figure. It has only one auricle, one ventri- * 
cle, and one great artery. This artery, in- 
ſtead of ſupplying all the parts of the body, 
as in the frog, is diſtributed entirely on the 
gills. All the branches terminate there, and 
become at laſt ſo ſmall that they eſcape the 
naked eye. The branchiae, or gills, lie in 
two large ſlits on each fide of the head, and 
are analogous to the lungs of land-animals. 
The figure of the gills is ſemicircular, and on 
each fide of them are immenſe numbers of 
fibrils reſembling fringes. The gills are per- 
petually ſubjected to an alternate motion from 

| the 
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| the preſſure of the water and the action of 


the muſcles. They are covered with a large 


flap, which allows an exit to the water neceſ- 


ſarily taken in by the animals every time their 
mouths are opened. The blood is again col- 
lected by a vaſt number of ſmall veins, which, 
inftead of going back a ſecond time to the 
heart, immediately unite, and form an aorta 


geſcendens, which ſends off branches to ſup- 
= ply all the parts of the body, except the gills. 
W From the extremities of theſe branches the 
blood is collected by veins, and returned to 
WE the heart nearly in the ſame manner as in 


other animals. 

The organs by which the nutritious part of 
the food of fiſhes are extracted and conveyed 
to the general maſs of blood, and known by 
the names of lacteal, abſorbent, and lympha- 
tic veſſels, are ſo analogous to thoſe of men 
and quadrupeds, that it is unneceſſary to de- 
ſcribe them. For the ſame reaſon, no deſ. 
cription ſhall be given of the nerves, which, 
as in other animals, proceed from the brain 
and ſpinal marrow, and are diſtributed over 
every part of the body. 

Having finiſhed this ſketch of the ſtructure 
and organs of fiſhes, it is almoſt needleſs to 


remark, that, though they live in a different 


VOL. J. K element, 
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element, and vary great] y from land-anima, 
in figure, Nature, in the formation of thei | IJ 
bodies, in the mode of their nutrition, reſhi. 4 
ration, and ſenſation, has acted upon the ſam: 3 
great and general plan. 


We are now to take a view of the ſtructur 
of inſects, a numerous claſs of animals, mot 


of whom recede farther from the comma * 


4 3} 
£ 

* 

ny 


mode of animal organization than any of th: 


other claſſes. 
OF THE STRUCTURE OF INSECTS. 


In the firſt chapter, a few obſervations were 1 


made concerning the ſtructure and organs d 3 3 
inſects, in order to ſhow more clearly the 3 # | 


analogies between animals and i 
Theſe it is unneceſſary to repeat. We ſlad | 
therefore proceed to a more particular ext 


mination of the ſtructure of inſe&s, and to 1 3 


trace the connection between that and ther 
manners. 

Inſects exhibit ſuch an immenſe variety in 
figure, colour, and diſpoſition of parts, that 
Naturalifts have found it neceſſary to arrange 
them into different tribes or families. Theſe 
tribes are diſtinguiſhed from one another by 
certain peculiarities in the ſtructure of their 
bodies. 

The 
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The moſt general diviſion of inſects is de- 


; $ rived from the circumftarice of their having 
or wanting wings, and from the number and 
ſubſtances of which theſe inſtruments of mo- 

WE tion are compoſed. They are diſtinguiſhed 

© from all other animals by many peculiarities 
of form. None of the other claſſes have more 
legs than four. But moſt inſeQs have fix; 


and many of them have eight, ten, fourteen, 


flüixteen, eighteen, and even a hundred, legs: 
EE Beſide the number of legs, inſects are furniſh- 
4 | ed with antennae or feelers. Theſe feelers, 
by which inſects grobe and examine the ſub- 
ſtances they meet with, are compoſed of a 
great number of articulations or joints. Lin- 
naeus, and other Naturaliſts, maintain, that 


the uſes of theſe feelers are totally unknown. 


| . But the ſlighteſt attention to the manner in 


which ſome inſects employ their feelers will 
ſatisfy us of at leaſt one uſe they derive from 
theſe organs. When a wingleſs inſe& is 
placed at the end of a twig, or in any fitua- 
tion where it meets with a vacuity, it moves 
the feelers backward and forward, elevates, 
depreſſes, and bends them from fide to fide, 
and will not advance farther, leſt it ſhould 
fall. Place a flick, or any other ſubſtance, 
within reach of the feelers; the animal im- 
K 2 medi- 
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mediately applies them to this new object, 
examines whether it is ſufficient to ſupport 
the weight of its body, and inſtantly proceeds 
in its journey. Though moſt inſects are pro. 
vided with eyes, yet the lenſes of which they 
conſiſt are ſo ſmall and convex; that they can 


{ee diſtinctly but at ſmall diſtances, and, of f 


courle, muſt be very incompetent judges of 
the vicinity or remoteneſs of objects. To re- 
medy this defect, inſects are provided with 
feelers, which are perpetually in motion while 
the animals walk. By the ſame inſtruments, 
they are enabled to walk with ſafety in the 
dark. 

No other animals but the inſect tribes have 
more than two eyes. Some of them have 
four, as the phalangium; others, as the ſpi- 
der and ſcorpion, have eight eyes. In a few 
inſects, the eyes are ſmooth; in all the others, 
they are hemiſpherical, and conſiſt of many 
thouſand diſtinct lenſes. The eyes are ablo- 
lutely immoveable: But this defect is ſuppli- 
ed by the vaſt number of lenſes, which, from 
the diverſity of their poſitions, are capable of 
viewing objects in every direction. By the 
ſmallneſs and convexity of theſe lenſes, which 
produce the ſame effect as the object glaſs of 
a microſcope, inſects are enabled to * 
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ies that are too minute to be perceived by 
the human eye. | 
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Another peculiarity deſerves our notice. 


No animal, except a numerous tribe of four- 


winged inſects, have more than two wings. 
With regard to ſex, quadrupeds, birds, and 


DI ® fiſhes; are diſtinguiſhed into males and fe- 
males. But the bee and the ant furniſh ex- 
WW amples of neuters, which are abſolutely bar- 
ren: And the earth-worm, and ſeveral ſhell 
inſects, are hermaphrodite, each individual 
| poſſeſſing the prolific powers of both male 


and female. | 

It is likewiſe remarkable, that all winged 
inſets undergo three metamorphoſes or 
changes of form; The egg is diſcharged from 


the body of the female in the ſame manner 
as in other oviparous animals. By a wonder- 
ful inſtinét, theſe ſeemingly ſtupid creatures 
uniformly depoſit their eggs on ſuch animal 
or vegetable ſubſtances as furniſh proper food 
for the worm or caterpillar, that is to be 
hatched by the heat of the ſun. The worm 
or caterpillar is the firſt ſtate. The bodies 
of caterpillars are ſoft and moiſt. They have 
no wings, and are totally deprived of the fa- 
culty of generation. After continuing for 
ſome time in this reptile ſtate, they are tranſ- 


formed 


134 THE PHILOSOPHY 


tormed into a chryſalis, which is drier a 
harder than the caterpillar. The chryſals | 


_ of ſome inſets are naked, and thoſe of other, Ml 
are covered with a ſilken web, ſpun by the 
animals before their change is completed. 1, 
this ſtate, many of them lie motionleſs, and RE 
ſeemingly inanimate, during the whole win. 
ter. When the ſpring or ſummer heats r. 
turn, they burſt from their laſt priſon, ane, 
from vile reptiles, are transformed into beau, 
tiful flies. In this perfect ſtate they are e. 
ceedingly active, fly about in queſt of their 
mates, and after propagating their ſpecies, 


the females depoſit their eggs, and the ſame 


circle of animation and change perpetually 
goes round. Hence the ſtructure and figure 
of the ſame individual animals are three. 


fold, which renders the knowledge of inſect 
extremely complicated, as we muſt be ac- 
quainted with them in the ſeveral forms 
they ſucceſſively aſſume. 

There is another peculiarity in the ſtrue- 
ture of inſets. They are deprived of bones. 
But that defect is ſupplied, in ſome, by a 
membranous or muſcular ſkin, and, in others, 
by a cruſtaceous or horny covering. In this 
circumſtance, inſects reſemble the ſhell-ani- 


mals 
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W mals, whoſe bones conſtitute the external 
parts of their bodies. 
in general, the bodies of inſects are com- 
poſed of a head, trunk, and abdomen. The 
* 1 is commonly attached to the trunk by 
a joint or articulation. Beſide eyes, feelers, 
=o mouth, the heads of ſome inſects are fur- 
| niſhed with pap; fixed to the mouth; and 
they are either four or {ix in number, Each 
J of them conſiſts of two, three, or four joints, 
and are often miſtaken for the antennae or 
W feelers. Theſe inftruments ſeem to ſerve the 
animals inſtead of hands; for they employ the 
= palpi to bring the food to their mouths, and 
do keep it ſteady while eating. It is aſſerted 
buy Linnaeus, and other Naturaliſts, that the 
4 * heads of inſects are deſtitute of brains, noſtrils, 
and ears. The minuteneſs of the animals 
under confideration may have hitherto pre- 
SEX vented us from diſtinguiſhing theſe organs. 
lf they want a brain, it is certain that their 
ſenſe of ſeeing is acute; and we know that 
they are amply ſupplied with nerves, which 
produce the ſame effects as the brain in larger 
animals. If they are deprived of noſtrils, the 
{lighteſt attention muſt convince us, that ſome 
of them poſſeſs the ſenſe of ſmelling in a very 


high degree. Upon any other ſuppoſition, 
how 
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how ſhould the different ſpecies of flies, the 
moment they eſcape from the chryſalis ſtate, 
diſtinguiſh, and directly approach, the dif. 
ferent animal and vegetable ſubſtances Na. 
ture has deſtined for their reſpective nouriſh. 
ment? A piece of meat is no ſooner expoſe! 
to the air than it is covered with fleſh flies 


upon which they hoth feed and depoſit their | 
eggs. Without this ſenſe, how ſhould waſjys, 


and other flies, be allured from confiderahl: 
diſtances into bottles encruſted with honey 
or molaſſes? Theſe, and fimilar actions, can. 
not be effects of fight; for the diſtance, the 
minuteneſs, and frequently the poſition of the 
food, render it impoſſible for the eye to diſ 
cover thoſe ſubſtances to which they inſtant. 
ly reſort. EY 
With regard to hearing, it 1s more difficult 
to determine whether inſects he endowed with 
this ſenſe. We can Judge of it, not by the 
knife of the Anatomiſt, but by the affections 
and motions of the animals themſelves. Se. 
veral trials I have made on houſe-flies incline 
me to think that theſe animals poſſeſs a ſenſe 
of a nature ſimilar, at'leaft,'to that of hear- 
ing. At the diſtance of three or four feet, a 
ſmart ſtroke, even upon a tone wall, alarms 
and puts them to flight. © But this may part- 
F 5 ly 
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y be attributed to the vibration in the wall, 
f or the concuſſion of the air, produced by the 
ſtroke. To obviate this difficulty, at the 
eme diſtance of between three and four feet, 
I ſtruck the air repeatedly with a bookbin- 
F A der s folder, without giving the ſmalleſt alarm 
* to the flies. But, when I ſtruck the folder 
; q 1 the boards of a book, which I held in 
my hand, and made a ſmart noiſe, the ani- 
mals were inſtantly alarmed, and flew off at 
3 . the ſecond ſtroke. The ſame effect is pro- 
auced in a room juſt light enough to render 
mee animals viſible. Theſe trials, which I 
IE have often repeated, ſeem to indicate that 
gies, if they are really deprived of ears, are 
= cndowed with an analogous ſenſe, though we 
1 4 are ignorant of its ſituation. 
9 Naturaliſts have limited the ſenſes of in- 
ſects to thoſe of ſeeing and feeling. But the 
WF above remarks render it more than probable 
that flies poſſeſs likewiſe the ſenſes of ſme]- 
ng and of hearing: Neither ſhould the ſenſe 
I 4 . ; of taſte be denied them; for, though they 
may be aſſiſted by faelfing to diſcover and 
| ſeleCt their food, we cannot ſuppoſe that Na- 
ture has denied them the pleaſure which 
= other animals ſo univerſally derive from eat. 
a C ing. Beſides, an agreeable ſenſation, ſimilar 
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The mouth of inſe&ts is generally placed in 
the under part of the head ; but, in ſome, it 
is ſituated in the breaſt. The jaws, inſtead 
of being horizontal, are often tranſverſe, and 
furniſhed with teeth. The greater number 
of winged inſects are provided with a pro- 
boſcis or trunk, an inſtrument by which they 
extract the juices from animal or vegetable 
ſubſtances. The proboſcis of inſets is a ma- 
chine of a very complicated nature. In but. 
terflies, the proboſcis is ſituated preciſely be- 
tween the two eyes. Though ſome of them 
exceed three inches in length, they occupy 
but a ſmall ſpace. When a butterfly is not 
in queſt of food, the proboſcis 1s rolled up in 
a ſpiral form, ſimilar to that ofa watch-ſpring, 
each ſucceſſive ring covering the one which 
precedes. The ſubſtance of the proboſcis has 
ſome reſemblance to that of horn. It tapers 
from the baſe to the extremity. It is com- 
poſed of two ſimilar and equal parts, each of 
which is concave, and, when Joined, form 
three diſtinct tubes. Reaumur has rendered 
it probable, that theſe tubes enable the ani- 


mals to extract the juices of plants, to con- 


duct air into their bodies, and to convey the 
ſenſa 


to that of taſte, muſt accompany an action of 
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which removes the pain ariſing from hunger. 
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WE nation of ſmelling. Hence the proboſcis 
; of inſets is an inſtrument which ſerves them 
| for a mouth, a noſe, and a wind-pipe. 
W The upper part of the trunk or body of in- 
ſects is called the thorax, and the under part 
the abdomen or belly. The abdomen con- 
. | tains the ſtomach and other viſcera. It con- 
© fiſts of ſeveral rings or ſegments, and is per- 


- 5 x Eo erik * 
4 * a S E ** 
25 2 5 8 g 8 12 r 
3 f WER S p D 8 . . 8 DOES 5 
F (mY n 9 WF SP] 7 
Renn SIE *. te Om 3 . * e 
of * 4 * 2 = * 
k 0 5 2 
4 l 4 4 ens i L 4 „ 
1 0 * SIE * * Wo 
ar. 


. 3 TO 
* 


bo 


z | forated with ſpiracula, or tubes, which ſup- 

E ply the want of lungs. The abdomen is ter- 

3 BY | minated by the tail, which, in ſome inſets, 

L | is armed with a ſting, a forceps, a briſtle, or 
a4 kind of claw with a moveable thumb. 

3 8 I he legs are compoſed of three parts, con- 


0 


nected to each other by joints, and repreſent 
the thighs, ſhanks, ankles, and feet of larger 
animals. 

The wings of inſects are ſo diverſified in 
number, conſiſtence, and colour, that Linnaeus 
has made them the foundation of the ſeveral 
orders or diviſions into which he divides this 
numerous claſs of animals. Some inſets are 
furniſhed with four, and others with two 
wings, and ſome of them are entirely deſti- 
tute of theſe inſtruments of motion. 

The four-winged inſets are arranged into 
= tive orders. The u order Linnaeus diſtin- 
11 guiſhes by the name of coleoptera, or thoſe in- 
0 ſects 


| 
| 
| 
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ſects whoſe upper pair of wings conſiſt of: 
hard, cruſtaceous, or horny ſubſtance. Theſe 
cover and defend the under pair, which are 
of a more 1oft and flexible texture. This or. 
der comprehends the whole of what is pro. 
perly called ſcarabaei, or the beetle tribe, 
Like other winged inſects, all the beetles liv 
for ſome time in the form of caterpillars, o 
grubs; | 
As a farther confirmation of the connec. 
tion of manners with form and ſtructure, ii 
is here worthy of remark, that the ſame ani. 3 9 1 
mals, when in the ſtate of caterpillars, live A | 4 
in a different manner, and feed on ſubſtances 
of a very different kind from thoſe they con. 
ſume after their transformation into flie. 
The caterpillars of the garden-heetle, cock. 
chaſer, &c. lead a ſolitary life under ground, 
and conſume the roots of plants. Thoſe of 
others feed upon putrid carcaſſes, every kind 
of fleſn, dried ſkins, rotten wood, the dun? 
of men and quadrupeds, and the {ſmall infects 
called pucerons, or vine-fretlers. The devour— 
ers of the puceron contribute to cure ſuch 
plants as happen to be infected with the 
pithiriaſes, or louſy diſeaſe. But, after their 
transformation into flies, many of the ſame 
animals, which formerly fed upon dung and 
putrid 
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WT putrid carcaſſes, are nouriſhed by the pureſt 
WE ncctareous juices extracted from fruits and 
= fowers. The creatures themſelves, with re- 


gard to what may be termed individual ani- 


ration, have ſuffered no alteration. But the 
fabric of their bodies, their inſtruments of 
motion, and the organs by which they take 
WE their food, are materially changed. This 
| . change of ſtructure, though the animals re- 
'N Y tain their identity, produces the greateſt di- 
| "FN verlity in their manners, their oeconomy, and 
WE the powers of their bodies. In the caterpil- 
lar ſtate, theſe animals are extremely voraci- 
7 . | ous, and, in many inſtances, acquire a greater 


I 7 ö magnitude than they poſſeſs after transfor- 


mation; but they are incapable of multiply- 
ing their ſpecies, and of receiving nouriſh- 
ment from the ſame kinds of food. Beſides, 


many caterpillars, previous to their transfor- 


mation, live even in a different element. The 
ephemeron fly, when in the caterpillar ſtate, 
lives no leſs than three years in the water, 
and extracts its nouriſhment from earth and 
clay. After transformation, this animal ſel. 
dom exiſts longer than one day, during which 
the ſpecies is propagated, and myriads of eggs 
are depoſited on the ſurface of the water. 


Theſe 
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Theſe eggs produce worms or caterpillar, 
and the ſame proceſs goes perpetually round. 
Linnaeus's /econd order of inſects, or hemip PH 1 
era, have likewiſe four wings. But the uy. i 
per pair, inſtead of being hard and horny, i 
rather reſemble fine vellum. They coverthe Fo 
body horizontally, and do not meet in a di. | 3 * F 
rect line, forming a ridge or ſuture, as in the 3 
beetle tribe. The whole of this order are | 3 Bo 
furniſhed with a proboſcis or trunk for ex. $ . 
tracting their food. = 
This order comprehends ſeveral genera r 
kinds, ſome of which we ſhall mention in a 4 b 
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an animal which avoids the light, and is * 
ticularly fond of meal, bread, putrid bodie, | 5 
and the roots of plants. It frequents baker | 3 3 : 
ſhops and cellars, and flies the approach of 
danger with great ſwiftneſs—The head of the 
mantis, or camel-cricket, appears, from its con- 4 1 


tinual nodding motion, to be ſlightly attach. 
ed to the thorax. This inſect is regarded by 

the Africans as a ſacred animal; becauſe it | 
frequently aſſumes a praying or ſupplicating 
poſture, by reſting on its hind feet; and ele- 


vating and folding the firſt pair.—The ge). 
jus comprehends a number of ſpecies, ſome of 
which are called gra/shoppers, others locuſts, 

and 
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and others crickets. The /arvae, or caterpil- 
IT lars of the grylli, have a great reſemblance 
3 | | to the perfect inſects, and, in general, live 
under ground. Many of theſe inſects feed 
upon the leaves of plants. Others, which live 
3 4 in houſes, prefer bread, and every kind of fa- 
3 T7 rinaceous ſubſtance.—The fulgora, or fire-fly: 

F WE Fhe foreheads of ſeveral of this genus, eſpe 

4 9 4 Cially of thoſe that inhabit China, and other 
3 hot climates, emit a very lively ſhining light 
A during the night, which often alarms thoſe 
| who are unacquainted with the cauſe of the 
1 cicada, frog hopper, or flea- 
13 The /arvae, or caterpillars, of ſome of 
this genus, diſcharge a kind of froth or ſaliva 
W from the anus and pores of the body, under 
z which they conceal themſelves from the ra- 
= J E pacity of birds and other enemies.—T he papa 
1 3 £ or water {cor pion, frequents ſtagnant waters, 
lt lives chiefly on aquatic inſects, and is ex- 
1 1 voracious.— The cimex or bug: 

Many ſpecies of this genus feed upon the jui- 
ces of plants, and others upon the blood of ani. 
mals. Some of them are found in waters, and 
others frequent houſes, among which, though 
b : it wants wings, is the bed-bug, a peſtiferous 
ninſect, which is too well known, and too ge. 
; 3 nerally diffuſed. The bugs differ from other 
YH inſets 
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inſects by their ſoftneſs; and moſt of then WM 


emit a very foetid ſmell— The aphis, Pucer, 
or vine-freiter - Theſe inſects are very com. 
mon, and are generally termed the /ice of the 
plants which they infe&: The puceron, az 


remarked in the firſt chapter, is viviparou Rn 


4 
x" * OS * Ht 1 . 

r * F . " 

— a = js „ 


in ſummer, aud oviparous in autumn. Num. 
bers of them are devoured by the ants, ou 
account, as is fuppoſed, of a ſweet liquor 


with which their bodies are perpetually moi. 
tened.—Chermes: The Jarvae or caterpillar, 


of this inſect have fix feet, and are general. 


ly covered with a hairy or woolly ſubſtance 3 
The winged inſects leap or ſpring with grea 
agility, and infeſt a number of different tres 


and plants: The females, by means of a tube 
at the termination of their bodies, inſert their 
eggs under the ſurface of the leaves, and the 
worms, when hatched, give riſe to thoſe tu- 
bercles, or galls, with which the leaves of the 
aſh, the fir, and other trees, are ſometimes 
almoſt entirely covered. | 

The third order or tribe of four-winged in- 
ſects conſiſts of three genera only. But the ſpe- 
cies comprehended under them are exceeding- 
Iy numerous. All butterflies and moths belong 
to this order. Their wings are covered with 


a farinaceous powder, or rather with a kind 
| f 
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of ſcales or feathers, diſpoſed in regular rows, 
4 W nearly in the ſame manner as tiles are laid 
3 Y 1 upon the roofs of houſes. The elegance, the 
beauty, the variety of colours exhibited in 
1 7 4 their wings, are produced by the diſpoſition 
RM 3 and different tinctures of theſe minute fea- 
3 A 4 thers. The inſects of this order, on account 


2 
0 N 
6 


of their beauty and eaſy preſervation, - have 
always been the favourites of collectors, and 
3 be A particularly of thoſe of the female ſex. When 
the feathers are rubbed off, the wings appear 
co be nothing more than a naked; and often 
a tranſparent membrane. The feelers of the 
TE ppilic, or butterfly, are thickeſt at their ex- 
WD tremity, and often terminate in a kind of ca- 
wpitulum, or head. Their wings, when fit- 
ting, or at reſt, are erect, their extremities 
8 join each other above the body, and the ani- 
mals fly about, in queſt of food and of their 
= mates, during the day.—The moths ate divid- 
add into two genera, the one called />hinx, or 
au mth, and the other phalaena, or moth; 

= The feelers of the /phinx are thicker in the 
middle than at the extremities, and their 
form, in ſome meaſure, reſembles that of a 
WW priſm. The wings are, in general, deflect- 
d, their outer margins declining toward the 

des. They fly about early in the morning, 
VoL. I. 5 and 
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and after ſun-ſet; and, by means of their 
proboſcis, like the butterflies, they ſuck the i 
Juices of plants. —The phalaena, or moth : The Y 2p 
feelers of this genus are ſetaceous, and taper 8 
from the baſe to the point. When at ret, 
their wings are commonly deflected; ani 
they fly during the night. Previous to their AY 
transformation, the caterpillars of the whol: 
of this genus ſpin webs for covering and pro- 3 5 3 
tecting the animals while in the chryſa 
ſtate. From a ſpecies of this tribe mankini 
have derived one of the greateſt articles d 1 2 2 
luxury and of commerce which now exiſts in 
the world. That ſeemingly contemptibl, 
that diſguſting reptile known by the app. 
lation of the /i/k-worm, in its paſſage fron 
the caterpillar to the chryſalis ſtate, produ 
ces thoſe ſplendid materials which adorn the 
thrones of Princes, and add dignity and lu 
tre to female beauty *. = 
The wings of the fourth order, diſtinguiſh 
ed by the name of neuropiera, are membr 1 
naceous, naked, and ſo interſperſed with d 
licate veins, that they have the appearanc: 
of beautiful net-work. Their tail has noſting; 
but that of the male is frequently furniſhel 


* See Chap XI. concerning the Transformation of At 
mals. 
with 
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with a kind of forceps or pincers. To this 
order belongs the libella, or dragon-fly, an in- 
ſect of very ſplendid and variegated colours. 
It is a large and well known fly, and frequents 
rivers, lakes, pools, and ſtagnating waters, in 
which the females depoſit their eggs. Their 
mode of generating is ſingular. Different 
ſpecies of them appear from the beginning of 
ſummer to the middle of autumn. They ge- 
nerally fly in pairs, and in a firaight line, 
the male purſuing the female. The organs 
of the male are ſituated in his breaſt: When 
he overtakes her, with the forceps in his tail 
he lays hold of her by the neck, while ſhe, by 
an inſtinctive impulſe, makes the lower end 
of her body approach the male organs. In 
this united ſituation they form a kind of ring, 
have the appearance of a double animal, and 
fly along till the purpoſe is accompliſhed. 
Under the ſame order is comprehended the 


; £ i | phryganea, or [pring-fly: The larvae or cater- 


pillars of this genus live in the water, and 
are covered with a filken tube. They have 
a very ſingular aſpect; for, by means of a 
gluten, they attach to the tubes in which 
they are incloſed ſmall pieces of wood, ſand, 
gravel, leaves of plants, and not unfrequent- 
ly live teſtaceous animals, all of which they 
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drag along with them. They are very com. 
monly found in ſalads of the water-creſ: 
and, as they are often entirely covered with 
green leaves, they have the appearance of 
animated plants. They are in great requeſt 
among fiſhermen, by whom they are diſtin. 
guiſnhed by the name of /one, or cod-bait. The 
fly, or perfect inſect, frequents running wa. 
ters, in which the females depoſit their eggs 

The jifh order is termed Ahymenopiera. In 
general, the inſects belonging to this order 
have four membranaceous and naked wings. 
In ſome of the genera, however, the neuters, 
and, in others, the males, or even the females, 
have no wings. Their tails, except in the 
male ſex, are armed with a ſting.— The fe. 
male of the cynips, an inſect belonging to this 
order, inſerts her eggs into the leaves of the 
oak, and the caterpillars produced from them 
give riſe to the galls employed in the com- 
poſition of ink.— This order likewiſe includes 


the waſp, the bee, and the ant. Many of the 


waſp kind, like the bees, live in ſociety, make 
combs in which the females depoſit their 
eggs, and feed their caterpillars with an in- 


ferior ſpecies of honey. Others of them con- 


ſtruct a ſeparate neſt for each individual egg 


Ahe bee is an inſect too well known to re- 


quire 
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quire a particular deſcription. The males 
have no ſting; but the females, and the drones, 
or neuters, have a very ſharp pointed ſting 
concealed in their abdomen. The female of 
the honey bee is much larger than the male, 
or the neuter. Her feelers contain fifteen ar- 
ticulations.. Her abdomen is compoſed of 
ſeven ſegments, and is much longer than her 
| wings. The feelers of the male contain only 
XX e<eleven articulations. The neuters are much 
FRE ſmaller than the males or females, and their 
IX feelers contift of fifteen articulations.—The 
IE King, with which the male and female ante 


much ſmaller than the females and neuters. 
Soon after the males and females propagate 
the ſpecies, they all die. Some of the neu- 
—_= ters, however, ſurvive the winter; but they 
<= remain in their habitation without move- 
ment, or diſcovering any ſigns of life. From 

theſe circumſtances in the hiſtory of ants, it 
It is apparent, that the induſtry and ſagacity ſo 
bong and ſo univerſally aſcribed to theſe little 
= Þ | animals 


are armed, is concealed within the abdomen. 
LE The males and females of the ant are fur- 
RE niſhed with wings, but the neuters are de- 
pirived of theſe inftruments of motion. The 
ants live in ſocieties which are compoſed of 

males, females, and neuters. The males are 
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animals could be of no uſe either to them. 
ſelves or to their progeny. The female, af. 
ter depoſiting her eggs, takes no farther care 
of her offspring. But, what is ſingular, the 
important office of feeding the larvae, or ca. 
terpillars, after the eggs are hatched, is left 
entirely to the neuters. This affectionate and 
aſſiduous attention of the neuters to a progeny 
neither hegot nor brought forth by them, is ſo 
aſtoniſhing, ſo contrary to the general oecono- 
my of Nature, that no reaſoning or theory can 
account for a fact ſo uncommon, till farther 
diſcoveries ſhall be made in the . hiſtory of 
theſe ſurpriſing animals. What is ſtill more 
ſingular, after the caterpillars are transform- 


ed into the chryſalis ſtate, the neuters are in- 


ceſſantly and anxiouſly employed in preſerv- 
ing the chryſales from humidity when the 
weather is wet, and in expoſing them to the 
warmth of the ſun when it is fair. Theſe 
chryſales are larger than the animals them- 
ſelves, and yet they carry them off with eaſe 


and rapidity. 


The /ixth order of inſets is termed giptera, 
or two-winged inſects. The different ſpecies 
of this order, beſide wings, are furniſhed with 


what is called a halter, or a poiſer, which 15 


ſituated under each wing, and is terminated 


by a capitulum, or knob. This order compre: 
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1 1 hends ten genera and a multitude of ſpecies. 
s ne caterpillars of the oe/?rus, or gad-fly, lie 
WE concealed in the ſkins of cattle, where they 
3 = are nouriſhed during the whole winter. The 
1 8 perfect inſects are frequent wherever horſes, 
3 4 WW cows, or ſheep, are grazing. Some of them 
"EE depoſit their eggs in the ſkins of cos or oxen; 
others depoſit them in the inteſtines of horſes, 
do which they get acceſs by the anus; and 
others in the noſtrils of ſheep. In theſe ha- 
WE bitations, the caterpillars reſide till they are 
IE full grown, when they throw themſelves down 
to the earth, and generally paſs the chryſalis 
EE fate under the firſt Kone they meet with. 
The muſca, or common fly: The mouth of 
| this inſet conliſts of a ſoft, fleſhy proboſcis, 
with two lateral lips. The caterpillars of 
ſome of this genus devour the pucerons; others 
conſume all kinds of putrid fleſh; others are 
found in cheeſe; others in the excrements of 
different animals; and many of them live in 
, * the water, and prefer that which is moſt cor- 
rupted and muddy. — The mouth of the culeæ, 
or gnat, conſiſts of a flexible ſheath, incloſing 
four briſtles, or pointed ſtings. The feelers of 
the female gnat are plain like a thread; but 


The worms or caterpillars of this genus are 


COM. 


thoſe of the male are beautifully feathered, 


48 
x 
4389 
. 
: 
4 
26 
: * 
1 
1 
E 
1 
70 
1 
2 
1 
4 
: 
* 
* 
* 
12 
. 
117 
q 
© 
U 
4 
; 
F 
1 
4 
{ 
1 


* SY - fron 


. 
+ 
.. 


= _ 2 
— a . — — 
— — — — 
— — * — r — 4 
n 2 * - 
e YL * — 3 = 


ÞS > dag 


— ag es 
2 n — 
* 0 ws ) EIT I 1 . — — — mg 0 ”" - - 2 8 - 
8 _ — N 2 — 
1 $7; < 1 — - = 
- - — — 
* 1 2 — dmgcth — — — OED ——— ee no - 2 — —_—_ — - 6X — — — I" - 
* — 2 — ay 8 _ . — <a" 8 : _ 
— wk = = — 1 "y Py * . . 0 — d. 1 . CTA od _ — — 
* . ACT 2 — 2 222 of . Ro SS i —_ * 4 — — - _ — -4 — 
—ů— — = —— — _ — - a 3 _ mn — 2 * - Y — — - - — 3 
2 Page Eo —_— —— — + - © 4 — - _ - — — — — pa _ — CT - 0 —_ * — - - wo l 
* ” = Eg a 9 «> | — 5 r — 25 . . 
WA Rr e $596 0 * vw” 6 * v 8 . ; ſe 3 4 —2 = —_— —__——— — 
8 D — ” wY * . 2 25 Sat ates Rs KEY 4 = 7 wg r 4c, +, ” — — - — "rn, x ©" * * — IT — — © = 
A Ax 23mg ys — —— 1 * mY * 3 LE; - — N —— — : — — — = 
2 3 a 6 - —— p . — g — 
— — * 2 » - — + 4 + + -—— CC OY _——— - * 0g — * — — 1 * 58 - 7 5 * — 2 — q 2. 
—— 2% — 7 5 — . _y -” 2 : ; : : I 2 — 0 — —— 5 5 1 . 
. — 1 J _ — - - — — 2 — : * 4% Pe —— — 
3 — —_— — okrX x x rover. eo ny CASES GaNG.” 0 ; — 1 — X67 5 4 car 4 - F , Bn TS * , a TI=0 a 
— — 2 ; 7 2 2 — — . — — > — — — : K —— 7-4 ys yoo = — — nes nodes — « 


_— ” - 
: 1 — — — 
« K 3 
— 2 * - 

- FD =277 — — TP 27D * 
% $6 - , * 

w , — — + — * 

= - — —— * — dt 

CS ESRES — : 
— Er me na en wo eiennen—— : 
$64.” 1 m py - 
SI — — 

og 229 rx... 4 

—̃ — 


wed 
* 
— 
— 


= = FREIE ICE = — 
— — mr he; — — 
N 2 — — — 
. —ͤ — * — * 
7 . TR 
4 2 — 
— - CY 
- — —— N — — 
— — — ow . 
— a — — — 
— — — 
nnr 7 2 
— — 8 
2 q _—_— 2 A . 
wo rr 2 w 
4 4. 22 — mt 
— . — — 2 : g 
FRIES — 3 D — 


182 THE PHILOSOPHY 


commonly found in ſtagnant waters. The 
gnats generally frequent woods and marſh; 
places. The females, in particular, are very F ; 
troubleſome, and ſting ſeverely.— The feet > | * 
the hippoboſca, or horſe-fly, are armed with a 


number of nails or crotchets. In ſome be | 
cies, the wings croſs each other; in others, 
they are open. The horſe-flies frequent 
woods and marſhy grounds, and are extreme. 
ly incommodious to birds and quadrupeds, 
whole blood is the only food of theſe inſects, 
The ſ-zenth order of inſets Linnaeus deno- 
minates aptera, becauſe neither males nor fe- 
males are furniſhed with wings. This order 
comprehends thirteen genera, and a great 
number of ſpecies, many of which are very 
offenſive and noxious to the human ſpecies. 
The pediculus, or louſe, has fix legs, two 
prominent eyes, and its mouth contains 
a ſting or ſucker, by which it extracts 
blood and other juices from the bodies 
of animals. Though almoſt every different 
animal is infeſted with a peculiar ſpecies 
of lice, the ſpecific characters of very few 
of them have hitherto been aſcertained. Lice 
are of various forms. Some of them are oval, 
others oblong, and others long and ſlender. 
They are oviparous animals, and their legs 
; are 
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ere large in proportion to the ſize of their 
1 bodies. Before they arrive at maturity, they 
1 change their ſkin ſeveral times. They are 
ſuppoſed to be hermaphrodites. This cir- 
cumſtance, if true, may partly account for 
4 their prodigious multiplication. Swammer- 
. dam, who diſſected a great number, aſſures 
us, that he never found one without an ova- 
Fo ry, nor ever diſcovered the organs peculiar 
co the male ſex, If this firufure be univer- 
WE fl, the louſe is an hermaphrodite of a very 
IX peculiar kind; becauſe it muſt be capable of 
"MT toecundating itſelf. ' Several ſpecies of worms 
Þ are hermaphrodites; but, inſtead of foecun- 
dating themſelves, they are obliged to im- 
piregnate each other.— The pulex, or flea, has 
= likewiſe fix legs, the articulations of which 
are ſo exceedingly elaſtic, that the animal is 
enabled by their means, to ſpring to a ſurpriſ- 
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body is covered with cruſtaceous ſcales. The 
flea is the only inſect belonging to this order 
which undergoes a transformation fimilar to 
that of the former orders: All the other 
wingleſs inſects are produced in a perfect 
ſtate either by the mother, or from eggs. 
Ĩhe caterpillars of the flea have forked tails, 
and are very ſmall and lively. They may be 
= nouriſh. 


N. ing diſtance. It has two fine eyes, and its 
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nouriſhed in boxes, and fed with flies, which 
they greedily devour. Before changing into 
the chryſalis ſtate, they live fourteen or fif. 
teen days in the form of caterpillars.— Aranca, 
or ſpider: This genus comprehends a great 
many ſpecies. The ſpider has eight feet, and 
an equal number of immoveable eyes. The 
chief prey of the ſpider is flies, animals whoſe 
motions are extremely quick and deſultory. 
To enable the ſpider to obſerve their move- 
ments in every direction; ſhe is furniſhed with 
eight eyes, the poſition of which merits at. 
tention: Two of them are placed on the top 
of the head; other two on the front, and two 
on each fide. The mouth is armed with two 
erotchets, by which it ſeizes and kills its prey. 
Round the anus there are ſeveral muſcular 
inftruments; ſhaped like nipples or teats. 
Each of theſe contain about a thouſand tubes 
or outlets for threads ſo extremely minute; 
that many hundreds of them muſt be united 
before they form one of thoſe viſible ropes of 
which the ſpider's web is compoſed. The 
figure of the web varies according to the ſpe- 
cies, or the ſituation the animal chooſes for 
its abode. After the web is completed, ſome 
ſpecies reſide in the center, and others oceu- 
py the extremity of their habitations, where 
ö they 
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they lie in ambuſh, with aſtoniſhing patience, 
till an ill-fated fly is accidentally entangled. 
The ſpider, from the vibration of the threads, 
perceives his prey, ruſhes forth from his cell, 
inſtantly ſeizes it with his fangs, devours its 
vitals, and afterwards rejects the exhauſted 
carcaſe. Spiders prey upon all weaker inſects, 
and even upon their own ſpecies. —The ſcor- 
pion: This venomous infect is a native of 
warmer climates than thoſe of the north of 
Europe. It has eight feet, and two claws, the 
laſt of which are ſituated on the fore part of 
the head. Like the ſpider, the ſcorpion has 
eight eyes, three of Which are placed on each 
fide of the breaſt, and the other two on the 
back. The tail is long, jointed, and termi- 
nates in a ſharp crooked ſting. The venom 
of the ſcorpion is more deſtructive than that 
of any other inſect; and is ſometimes fatal 
in Africa and other hot regions. | 

The /a/} diviſion of inſects is termed wermes, 
or worms, by Linnaeus, This claſs compre- 
hends not only all the inſe&ts commonly cal- 
led worms, but all the teſtaceous animals, and 
the zoophites, or plant- animals. The ſtruc- 
ture of ſeveral genera belonging to this claſs 
is extremely ſingular. After giving a few 
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examples, we ſhall haſten to the concluſion 
of the preſent ſubject. 

The body of the gordius, or hair-wornm, is 
long, ſhaped like a thread or hair, ſmooth, 
and round. A fpecies of the hair-worm is 
very common in our freſh waters, and is per. 
fectly harmleſs. In Scotland, it is a vulgar 
and fooliſh notion, that the hair of a horſe 
tail, when thrown into the water, 1s convert. 
ed into this worm. Though inoffenſive in 
this country, the hair-worm of Africa, and 
of both the Indies, is extremely noxious. It 
is of a pale yellowiſh colour, and is frequent. 
ly met with among the graſs, eſpecially when 
covered with dew. It often inſinuates itſelf 
into the naked feet or limbs of children and 
unwary perſons, where it produces an inflam- 
mation, which is ſometimes fatal. It may 


be extracted by tying a thread round its head, 


and then pulling it gently out of its abode. 
But this operation requires great caution; for, 
if the animal is broken, the part which re. 
mains does not die, but, in a ſhort time, re- 
gains what it had loft, and becomes equally 
entire and troubleſome as if it had received 
no injury —The lumbricus, or earth worn: 
The body of this worm is cylindrical, conlifis 


of many rings, and the middle is encompaſ- 


ſed 
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Ki ſed with an elevated belt. It is likewiſe fur- 
WT niſhed with ſharp prickles, which the animal 
can erect or depreſs at pleaſure. Through 
certain perforations in the ſkin, it occaſion- 
ally emits a ſlimy fluid, which lubricates its 
body, and facilitates its paſſage into the ſoul. 
The inteſtines of this worm are always filled 
with a fine earth, which ſeems to conſtitute 
its only nouriſhment. Farth-worms, like 
We ſnails, are hermaphrodite. The parts of ge- 
neration are placed near the neck, and they 
& mutually impregnate each other. This ope- 
ration is performed wn the ſurface of the 
ground; and, while thus employed, they will 
allow themſelves to be cruſhed to pieces ra- 
ther than part. The females depoſit their 
eggs in the earth, where they are hatched. 
Theſe worms, like the polypus, when cut 
through the middle, reproduce, and each por- 
tion becomes a diſtinct individual. Accord- 
ing to the different periods of their growth, 
their colour varies; but, in general, it is a 
duſky red. 
The /ep1a, or cuttle-fi/t, though compara- 
tively a large animal, ſome of them being 
two feet long, is ranked by Linnaeus under 
the claſs of worms. The ſtructure of the cut- 
tle fiſh is remarkable. Its body is cylindri- 
| cal, 
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cal, and, in ſome of the ſpecies, ; 18 entirely | 


covered with a fleſhy ſheath; in others, the 1 5 . 
ſheath reaches only to the middle of the bo. 


dy. The ſepia has eight tentacula, or arms, 
beſide two feelers, as they are called, which 
are much longer than the arms. Both the 
feelers and arms are furniſhed with firong 
cups, or ſuckers, ſhaped like the cup of au 
acorn, by means of which the animal ſeize 
his prey, and firmly attaches itſelf to rocks, 
or to the bottom'of the ſea. It has two large 
and prominent eyes. What is ftill more fin- 
gular, it is furniſhed with a hard, ſtrong, 
horny beak, preciſely fimilar, both in texture 
and ſubſtance, to the hill of a parrot. With 
this bill, the cuttle-fiſh is enabled to break 
the ſhells of limpets, and other ſhell-animalz, 
upon which it chiefly feeds. In the belly, 
there 1s an aperture through which the ani- 
mal, when purſued by its enemies, emits a 
fluid as black as ink, tinges the water, and 
often eſcapes by this ingenious ſtratagem. 
The ancient Romans frequently uſed this black 
fluid as ink in writing. The males and fe. 
males copulate by a mutual embrace. The 
female depoſits her eggs upon ſea-plants in 
parcels reſembling bunches of grapes. At 
the inſtant they drop from the mother, the 

| h egg 
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eggs are white; but the male immediately 
coats them over with a black liquor. The 
male perpetually accompanies the female. 
When the female is attacked, he braves every 
danger, and often reſcues her at the hazard 
of his own life. The bone of the cuttle-fiſn 
is very light, and, when pulverized, it is em- 
ployed by different artiſts in making moulds. 
The meduſa is an animal which has the ap- 
pearance of a lifeleſs maſs of jelly floating 
on the ſurface of the ocean. Its body is roun- 
diſh, flattened underneath, and the mouth is 
ſituated in the center of the under part. 
There are many ſpecies of this ſeemingly moſt 
imperfect, defenceleſs, and abject part of ani- 
mated nature. They are, however, furniſh- 
ed with tentacula, by which they ſeize inſets 
and the ſmall fry of fiſhes, convey them to 
their mouths, and devour them. Although 
the ſport of the waves, and the prey of every 
fiſh that approaches them, they are gregari- 
ous animals, and, particularly in warm cli- 
mates, ſometimes colle& in ſuch numbers as 
to have the appearance of whitiſh rocks un. 
der the ſurface of the ocean. | 
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We have thus given a ſhort {ſketch of the 
ſtructure of animals, from man down to the 
inſe& tribes, and ſhall no» conclude with a 
few remarks. | 

In all the variety of animated beings whoſe 
general ſtructure has been exhibited, the in. 
telligent reader will eaſily perceive, that the 
bodily forms of the different kinds are exact. 
ly adapted to the rank they hold in the crea. 
tion, and that their oeconomy and manner: 
are ſtrictly and invariably connected with 
their ſtructure and organs. If a new animal 
appears, and if its figure be uncommon, it 
may with ſafety he pronounced, that its man- 
ners are equally uncommon. Change the 
external or internal form of an animal; di- 
miniſh the number of ſtomachs in the rumi- 
nating tribes; or give to the horſe a parrot 
bill; and the ſpecies will be annihilated. 

The comparative power, or ſtrength, of 
animals depends not on ſtructure alone. 
Mental faculties, and docility, or the caps 
city of receiving inſtruction, ſeem to be the 
greateſt ſources of animal power. Hence 
man's unlimited empire over all other 
creatures. The inventions of language, of 
arms, of writing, printing, and engraving 
have been the chief means of extending his 
influ- 


influence, and of his acquiring the dominion 
of the earth. By theſe arts, men tranſmit 
the improvements, the inventions, and the 
acquiſitions, of one age to another. By theſe 
arts, the diſpoſitions of men are ſoftened, 
their manners become more and more civi- 
lized, humanity is gradually extended and 
refined, and the groſſer animoſities yield to 
external politeneſs and decorum at leaſt, if 
the feelings themſelves be not blunted. How 
far this progreſs of ſcience, and the peaceful 
arts of life, by the accumulation of ages, may 
proceed, it is impoſſible to determine. But 
the time, it is to be hoped, is not very remote, 
when the fiercer contentions of nations will 
ceaſe, when ſelfiſhneſs and venality, which 
at preſent ſeem to be inſeparable from com- 
mercial ſtates, will give way to generoſity of 
temper, and uprightneſs of conduct. 
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CHAPTER WW. 


Of the Reſpiration of Animals — Air neceſſary . 
the exiſtence of all animated beings Ile wa 
rious modifications of the organs employed by 
Nature for the tranſm yon of Air into animal 
bodies. 


I T is foreign to the deſign of this chapter 
to mention the different kinds of air; to un- 
fold its compoſition; or to recapitulate the 
innumerable benefits derived from it in the 
animal and vegetable kingdoms, in the arts 
of life, and in the texture and coheſion of in- 
animate bodies. For our purpoſe, it is fuf- 


Hcient to obſerve, that by air is meant that 


common elaſtic fluid which pervades this 
globe, and which by its weight, its preſſure 
in all directions, and its compreſſihility, in- 
finuates itſelf into every vacuity, and is ne- 
ceſſary to the exiſtence of every animal and 
vegetable being. 

In man, and the larger land animals, air is 
taken into the body by the lungs. When an 
animal inſpires, the external air paſſes through 
the apertures of the mouth and noſe into the 
trachea 


\ 
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trachea or wind-pipe, and thence directly 


into the lungs. This air, by inſinuating it- 
ſelf into the numerous cells of the lungs, ne- 
ceſſarily inflates them, and, when retained 
for a ſecond or two, produces an uneaſy ſen- 
ſation. To remove this diſagreeable feeling, 
the animal inſtinctively, by the exertion of 
particular muſcles deſtined by Nature for 
that purpoſe, forces out the air, and thus re- 
moves the offending cauſe. The lungs, after 
the air is thrown out, inſtead of being inflat- 
ed, collapſe; and, if a freſh ſupply is not 
ſoon taken in, a ſimilar uneaſy ſenſation is 
felt, which obliges the animal again to in- 
ſpire. This alternate reception and rejection 
of air goes on during the life of the animal, 
and is diſtinguiſhed by the general name of 
reſpiration. But, when treating more accu- 
rately of the ſubject, the act of taking air into 
the lungs is called in/piration, and the act of 
throwing it out is termed, expiration. 

That the reſpiration of air is indiſpenſible 
to the exiſtence of land-animals, has been 
proved by innumerable experiments made 
with the air-pump. Mice, rats, rabbits, cats, 
dogs, &c. when placed in an exhauſted recei. 
ver, inſtantly become reſtleſs, and diſcover 
ſymptoms of pain. Their bodies {well, and 
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their life is ſoon extinguiſhed. Indeed, our 
own feelings are ſufficient to aſcertain this ul 
fat. No perſon can remain long either iz 
a ſtate of inſpiration or expiration without: al 
being ſuffocated. wv 
But the alternate motions of inſpiration and 5 3 | 
expiration, joined to the circulation of the 5 
blood through the lungs, may be conſidered 
as the more mechanical effects of reſpiration, 
Though theſe operations are abſolutely n.. 
ceſſary to the exiſtence of animals, yet the 
air itſelf has been ſuppoſed to impart ſome 
vital principle to the blood, without which 
life could not be continued. = 
The ingenious Doctor Crawford, in his 
treatife on Animal Heat, has rendered it pro- 
bable, that the reſpiration of air is the cauſe 


mal can exiſt. After mentioning a wel 
known fact, that all bodies, whether animate 
or inanimate, contain a certain quantity af 
fire as a principle in their compoſition, the 
Doctor remarks, that this quantity, in differ- 
ent bodies, varies according to their nature 
or texture; that this fire, when in a latent or 
quieſcent ſtate, is termed abſolute heat; that, 
when ſubſtances of different textures have i 
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their temperature will be diſcovered to be 
different by the thermometer; for the ſame 
quantity of heat which raiſes one body to 
a certain degree, will raiſe another to a 
greater or a leſs; and this different diſpo- 
fition of bodies is called their capacity of 
containing abſolute heat. 

Doctor Crawford next endeavours to prove 
by experiments, that, when phlogiſton is 
added to any body, its capacity of containing 
abſolute heat is diminiſhed ; and that, when 
phlogiſton is abſtracted from the ſame body, 
its capacity of receiving abſolute heat is aug- 
mented. Hence he infers, that heat and 
phlogiſton ſeem to conſtitute two oppoſite 
principles in nature. By the action of heat 
upon bodies, the force of their attraction to 
phlogiſton is diminiſhed ; and, by the action 
of phlogiſton, a part of the abſolute heat, 
which exiſts in every ſubſtance as an ele- 
ment, is expelled. © Hence,” ſays the Doctor, 
* animal heat ſeems to depend upon a pro- 
* cels ſimilar to a chemical elective attrac- 
tion. The air is received into the lungs, 
* containing a great quantity of abſolute heat. 
The blood is returned from the extremities, 
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highly impregnated with phlogiſton. The 


* attraction of the air to the phlogiſton is 


* greater 
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greater than that of the blood. This prin. 
* ciple will therefore leave the blood to com- 
© bine with the air. By the addition of 
the phlogiſton, the air is obliged to de 
* polit a part of its abſolute heat; and, 
© as the capacity of the blood is, at the ſame 
moment, increaſed by the ſeparation of 
© the phlogiſton, it will inftantly unite with 
© that portion of heat which had been de. 
© tached from the air. 
© We learn from Doctor Prieftley's ex. 
« periments with reſpect to reſpiration, that 
< arterial blood has a firong attraction to 
© phlogiſton: It will, conſequently, during the 
circulation, imbibe this principle from thoſe 
parts which retain it with the leaſt force, 
cor from the putreſcent parts of the ſyſtem 
And hence the venous blood, when it re- 
< turns to the lungs, is found to be highly 
impregnated with phlogiſton. By this im- 
pregnation, its capacity for containing heat 
© is diminiſhed. In proportion, therefore, 
© as the blood, which had been dephlogiſti- 
* cated by the proceſs of reſpiration, be- 
comes again combined with phlogiſton, 
in the courſe of the circulation, it will 
gradually give out that heat which it had 
| received 
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« received in the lungs, and diffuſe it over 
the whole ſyſtem *. 

The Doctor afterwards proceeds to aſſign 
a reaſon why the heat of animals is always 
equal. As animals, ſays he, are continu- 
© ally abſorbing heat from the air, if there 
© were not a quantity of heat carried off, 
© equal to that which is abſorbed, there 
© would be an accumulation of it in the 
animal body. The evaporation from the 
« ſurface, and the cooling power of the air, 
© are the great cauſes which prevent this 
accumulation. And theſe are alternately 
© increaſed and diminiſhed, in ſuch a manner 
© as to produce an equal effect. When the 
cooling power of the air is diminiſhed by 
the ſummer heats, the evaporation from the 
© ſurface is increaſed; and when, on the con- 
« trary, the cooling power of the air is in- 
© creaſed by the winter colds, the evaporati. 
on from the ſurface is proportionally dimi- 
© niſhed f. | 

This theory, though not ſupported by ma- 
thematical evidence, 1s not only ingenious, 
but ſeems to make a nearer * to 


* Crawford on Animal Heat; pag. 73. 
T Ibid, Pag 84. 


truth 
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truth than any that has hitherto been in. 
vented 1. 

Reſpiration, beſide being the probable 
cauſe of the equable continuation of heat in 
animals, produces many other ſalutary and 
uſeful effects in the oeconomy of animated 
bodies. There is a moſt intimate connection 
between the act of reſpiring and the circu- 
lation of the blood., When reſpiration is, 
for a ſhort time, interrupted by the fumes of 
burning ſulphur, by mephatic air, or by re- 
maining ſome minutes under water, the 
action of the heart ceaſes. But, in many 
caſes of this kind, the motion of the heart 
may, and frequently has been renewed, by 
blowing air into the lungs, and by the ap- 
plication of ſtimulating ſubſtances to diffe- 
rent organs of the body. In perſons ſeem- 
ingly dead from a temporary ſuſpenſion of 
reſpiration, if the lungs can be excited to ad, 
the motion of the heart inſtantly commences, 


+ If the reader is defirous of ſeeing ſome pertinent re- 
marks on Doctor Crawford's Theory of Animal Heat, he 
may conſult Doctor Gardiner's Obſervations en the Animal 
Oeconomy, and on the cauſes and cure of diſeaſes, an ingenious 
and uſeful performance, lately publiſhed, and which merits 
much more attention from Philoſophers and Phyſicians than 
it has hitherto received. 

the 
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the circulation of the blood is reſtored, and 
life is recovered. This intimate connection 
between reſpiration and the action of the 
heart, is one of thoſe aſtoniſhing facts in the 
animal oeconomy, the cauſes of which will 
perhaps forever elude the keeneſt reſearches 
of the human intelle&. All we know is, 
that certain functions are indiſpenfible to the 
exiſtence of animals, and that, if any of them 
are ſuſpended for a few ſeconds, life is ex- 
tinguiſhed ; namely, the action of the brain 
and nerves, the circulation of tlie blood, reſ- 
piration, and a probable reſult of reſpiration, 
animal heat. Theſe functions, from their 
importance in the ſyſtem, have received the 
appellation of vital functions. There are other 
functions of the body, called natural, which 
are no leſs neceſſary to life, as the digeſſion 
and concoction of aliment, the various ſecre- 
tions and excretions. But they are diſtin- 
guiſhed from the vital functions, becauſe 
ſome of them may be ſuſpended for a con- 
hderable time without materially injuring 
the body. 

Reſpiration commences inftantly after 
birth, and is inſtindtively continued during 
life. In the foetus ſtate, as formerly men- 


tioned 
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tioned *, reſpiration is unneceſſary, becauſe 
the circulation of the general maſs of blood 
is carried on through a different channel. 
In the act of inſpiration, we are conſcious of 
making a certain effort; but in the a& of 
expiration we ſcarcely perceive any exertion Ml 
whatever. E 1 
Beſide the circulation of the blood, and 
the continuation of the vital warmth, reſpi- 
ration gives riſe to many other important 
functions in the animal oeconomy. All ani. 
mals who reſpire, beſide a watery vapor, 
exhale great quantities of mephitic or cor. 
rupted effluvia, which, if retained in the 
lungs, or breathed by other animals, would 
ſoon prove fatal. The muſcles of reſpiration, 
of which we have the command, are em- 
ployed in many other operations of the body, 
beſide the mere act of breathing air. All 
animals furniſhed with lungs expreſs their 
wants, their affections and averſions, their 
pleaſures and pains, either by words, or by 
ſounds peculiar to each ſpecies. Theſe dif- 
ferent ſounds are produced by ſtraitening or 
widening the glottis and wind-pipe, or, in 
general, the paſſage through which the air 
paſſes in reſpiration. The inferior animals 


* Sce above, page 103. 
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are by this means enabled to expreſs them- 
ſelves, though not by articulate ſounds, in 
ſuch a manner as to be perfectly intelligible 
to every individual of a ſpecies. On man 
alone, Nature has beſtowed the faculty of 
ſpeaking, or of expreſſing his various feelings 
and ideas, by a regular, extenſive, and eſta- 
bliſhed combination of articulate ſounds. 
To have extended this faculty to the brute 
creation, would not, it is probable, have been 
of any uſe to them ; for, though ſome ani- 
mals can be taught to articulate, yet from a 
defect in their intellect, none of them ſeem 
to have any idea of the proper meaning of 
the words they utter. Speech is performed 
by a very various and complicated machi- 
nery. In ſpeaking, the tongue, the lips, the 
Jaws, the whole palate, the noſe, the throat, 
together with the muſcles, bones, &c. of 
which theſe organs are compoſed, are all 
employed. This cembination of organs 
we are taught to uſe when ſo young that 
we are hardly conſcious of the labori- 


ous taſk, and far leſs of the manner by 


which we pronounce different letters and 
words. The mode of pronouncing letters 
and words, however, may be learned by at- 
tentively obſerving the different organs em- 
ploy ed. by the ſpeaker. By this means we 
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are enabled to correct various defects of 
ſpeech, and even to teach the dumb to ſpeak; 
for dumbneſs is ſeldom the effect of imper. 
fection in the organs of ſpeech, but generally 
ariſes from a want of hearing; and it is im. 
poſſible for deat men to imitate ſounds which 
they never heard, except they be taught to 
uſe their organs by viſion and by touching. 

When about to laugh, we make a very 
full inſpiration, which is ſucceeded by fre. 
quent, interrupted, and ſonorous expirations. 
When the titillation is great, whether it 
ariſes from the mind or body, theſe con- 
vulſive expirations ſometimes interrupt the 
breathing to ſuch a degree as to endanger 
ſuffocation. Moderate laughing, on the con- 
trary, promotes health : ' By agitating the 
whole body, it quickens the circulation of 
the blood, gives an inexpreſſible cheartul- 
neſs to the countenance, and haniſhes every 
kind of anxiety from the mind. 

In weeping, we employ nearly the ſame 
organs as in laughing. It commences with 
a deep inſpiration, which is ſucceeded by 
ſhort, broken, ſonorous, and diſagreeable 
expirations. The countenance has a diſmal 
aſpect, and tears are poured out. Weeping 
originates from grief, or other painful ſen- 
ſations 
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{ations either of body or mind: When full 
vent is given to tears, grief is greatly alle- 
viated. Both laughing and weeping have 
been reckoned peculiar to man. But this 
notion ſeems not to be well founded. Though 
the other animals expreſs not their plea- 
ſures or pains in the ſame manner as we do, 
yet all of them exhibit their pleaſant or 
painful feelings by ſymptoms or cries, which 
are perfectly underſtood by the individuals 
of each ſpecies, and, in many inſtances, by 
man. A dog, when hurt, complains in the 
bittereſt terms; and, when he is afraid, or 
perhaps melancholy, he expreſſes the ſitua- 
tion of his mind by the moſt deplorable 
howlings. A bird, when fick, ceaſes to ſing, 
droops the wing, abſtains from food, aſſumes 
a lurid aſpect, utters melancholy, weak cries, 
and exhibits every mark of depreſſed ſpirits. 
By this means, animals intimate the aſſiſ- 
tance they require, or ſoften thoſe who mal- 
treat them. Their plaintive cries are ſome- 
times ſo affecting as to diſarm their ene- 
mies, or procure the aid of their equals. 
On the other hand, when animals are pleaſed 
or careſſed, they diſcover, by their counte- 
nance, by their voice, by their movements, 
unequivocal ſymptoms of chearfulneſs and 
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pleaſure and pain by brute animals, though 
not uttered in the preciſe manner with thoſe 
of the human ſpecies, are perfectly analo. 
gous, and anſwer the ſame intentions. of 
Nature. : 

By reſpiration, and the inſtruments em- 
ployed in the performance of it, the larger 
animals are not only brought forth, but are 
enabled to extract milk from the breaſts of 
the mother. By reſpiration, odors are con- 
veyed to the noſe; coughing, ſneezing, 
yawning, ſighing, finging, vomiting, and 
many other functions in the animal oeco- 
nomy, are at leaſt partly accompliſhed. 

After this general view of the reſpiration 
of man and of quadrupeds, we proceed, 
according to the method laid down, to give 
ſome account of the ſame function in the 
other claſſes of animals. 

With regard to BIRDS, though, like other 
land-animals, they reſpire by means of lungs, 
Nature has enabled them to tranſmit air to al- 
moſt every part of their bodies. The lungs of 
birds are ſo firmly attached to the diaphragm, 
the ribs, the ſides, and the vertebrae, that they 
can admit of very little dilatation or contrac- 
tion. Inſtead of being impervious, the ſub- 
ſtance 
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ſtance of the lungs, as well as of the diaph- 
ragm, to which they adhere, is perforated 
with many holes or paſſages for the tranſmiſ- 
Gon of air to the other parts of the body *. 
To each of theſe perforations a diſtinèt mem- 
branous bag is joined. Theſe bags are ex- 
tremely thin and tranſparent. They extend 
through the whole of the abdomen, are at- 
tached to the back and ſides of that cavity, 
and each of them receives air from their re- 
ſpective openings into the lungs. The cells 
in birds which receive air from the lungs are 
found not only in the ſoft parts, but in the 
bones. That ingenious and accurate anato- 
miſt, Mr. John Hunter of London, remarks, 
that the bones of birds which receive air are 
of two kinds: Some, as the ſternum, ribs, 
and vertebrae, have their internal ſubſtance 
divided into innumerable cells, whilſt others, 
© as the os humeri and the os femoris, are 
© hollowed out into one large canal, with 
© ſometimes a few bony columns running 
* acroſs at the extremities. Bones of this 
kind may be diſtinguiſhed from thoſe that 
do not receive air by certain marks: 1. By 


- * This fact ſeems to have been firſt mentioned by the ce- 


lebrated Doctor Harvey. See Harvey de Generat. Animal. 
Exercit. 3. 


© their 
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© their leſs ſpecific gravity: 2. By being leſs 
© vaſcular, and therefore whiter : 3. By their 
© containing little or no oil, and conſequently 
© being more eaſily cleaned; and, when clean. 
© ed, appearing much whiter than common 
© bones: 4. By having no marrow, or even 
© any bloody, pulpy ſubſtance in their cells: 
« 5, By not being, in general, ſo hard and firm 
© as other bones; and, 6. By the paſſage that 
© allows the air to enter the bones, which can 
© eaſily be perceived. In the recent bone we 
© may readily diſcover holes, or openings, not 
filled with any ſuch ſoft ſubſtance as blood. 
© veſſels or nerves; and it happens that ſeve- 
© ral of theſe holes are placed together, near 
that end of the bone which is next to the 
< trunk of the bird; and are diſtinguiſhed by 
© having their external edges rounded off, 
© which 1s not the caſe with the holes through 
© which either nerves or blood-veſlels pals 
into the ſubſtance of the bone. 

Mr. Hunter afterwards informs us, that 
the lungs, at the anterior part, open into a 
number of membranous cells, which lie upon 
the ſides of the pericardium, and communi- 
cate with thoſe of the ſternum. At the ſu- 


* Hunter's Obſervations on certain parts of the Animal 
Oeconomp, pag. 79. : 
perior 
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perior part, the lungs open into the large 
cells of a looſe net- work, through which the 
wind-pipe, gullet, and large veſſels, paſs as 
they proceed to and from the heart. Theſe 
cells, when diſtended with air, augment con- 
ſiderably the part where they are ſituated; 
and this augmentation, or ſwelling, is gene- 
rally a mark either of anger or of love. This 
tumefaction is remarkable in the turkey- cock, 
in the pouting pigeon, and in the breaſt of a 
gooſe when ſhe cackles. Theſe cells com- 
municate with others in the axilla, under the 
large pectoral muſcle. In moſt birds, the 
axillary cells communicate with the cavity 
of the os humeri by ſmall openings in the 
hollow ſurface near the head of that bone. 
In ſome birds, theſe cells are continued down 
the wing, and communicate with the ulna 
and radius; in others, they extend even to 
the pinions. The poſterior edges of the lungs 
open into the cells of the vertebrae, into thoſe 
of the ribs, the canal of the ſpinal marrow, 
the ſacrum, and other bones of the pelvis; 
from theſe parts the air finds a paſſage into 
the thigh-· bone. Thus,” continues our learn 
ed and indefatigable author, the cells of the 
* abdomen, thoſe ſurrounding the pericar- 


* dium, thoſe fituated at the lower and fore- 
Vor. I. N part 
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« part of the neck, and in the axilla, thoſe in 
the cellular membrane under the pectoral 
© muſcles; as well as in that which unites the 
© {ſkin to the body, all communicate with the 
© lungs, and are capable of being filled with 


air; and again from theſe the cells of the 


c ſternum, ribs, vertebrae of the back and 
© loins, bones of the pelvis, the humeri, the 
© ulna and radius, with the pinions and thigh- 
© bones, can in many birds be furniſhed with 
nl 
Theſe facts, which our author candidly 
acknowledges had been formerly obſerved, 
led him, in the year 1758, to make experi- 
ments on the breathing of birds, in order to 
ove the free communication hetween the 
lungs and the ſeveral parts of the body men- 
tioned above. 

« Firſt,” ſays he, I made an opening into 
© the belly of a cock, and having introduced 
© a filver canula, tied up the trachea; I found 
$ that the animal breathed by this opening, 
and might have lived; but, by an inflam- 
< mation in the bowels coming on, adhe- 
ions were produced, and the communica · 
© tion cut off. 


* Hunter's Obleryations on certain part of the Animal 
Occonomy, pag. 82. 145891 
De 
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I next cut the wing through the os hu- 
© mert, in another fowl, and tying up the 
« trachea, as in the cock, found that the air 
« paſſed to and from the lungs by the canal 
© in this bone. The ſame experiment was 
« made with the os femoris of a young hawk, 
© and was attended with nearly the like ſuc- 
© ceſs f. 
The extreme fingularity of this almoſt 
| univerſal diffuſion of air through the bodies 
of birds, naturally excited a deſire to diſco- 
ver what might be the intention of Nature 


ing the volume and ſtrength of the animal, 
without adding to its weight, which muſt be 
diminiſhed; becauſe the ſpecific gravity of 


ternal air, which is rendered more rare by 
the heat of the animal's body. This opinion 


the wings, contain a great quantity of air. 
With his uſual ingenuouſneſs, however, Mr. 
Hunter, in oppoſition to his firſt conjecture, 


2 
* 


+ Hunter's Obſervations on certain parts of the Animal 
Py; pag. 82. | 
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in producing a ſtrùcture ſo extraordinary. 
Mr. Hunter firſt imagined that it might be 
intended to aſſiſt the act of flying, by increaſ- 


the external air is ſuperior to that of the in- 


was corroborated, by conſidering that the. 
feathers of birds, and particularly thoſe of 
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informs us, that the oſtrich, which does not 
fly, was amply provided with air-cells dif. 
perſed through its body; that the wood-cock, 
and ſome other flying birds, were not ſo li. 
berally ſupplied with theſe cells as the of. 
trich; and that the bat had no ſuch peculi- 
arity of ſtructure. With regard to the of. 
trich, though it is not intended to fly, it runs 
with amazing rapidity, and, conſequently, re- 
quires ſimilar refources of air. 
He next conjectured from analogy, that 
the air-cells in birds ought to be conſidered 
as an appendage to the lungs; becauſe in the 
ſnake, viper, and ſeveral other amphibious 
animals, the hangs are continued, in the form 
of two bags, through the whole abdomen, 
the upper part of which can only perform 
the office of reſpiration with any degree of 
effect; becauſe the lower part has compara- 
tively few air-veſſels. + The air, fays Mr. 
Hunter, © muſt paſs through this upper part 
_ © before it gets to the lower in inſpiration, 
and muſt alſo repaſs in expiration ; ſo that 
© the reſpiratory ſurface has more air applied 
to it than what the lungs of themſelves 
could contain. There is, in fact, a great 
« ſimilarity between birds and that claſs of 
* animals called on and, ene! 
[4 bir 
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bird and a ſnake are not the ſame in the 
« conſtruction of* the reſpiratory organs, yet 
© the circumſtance of the air paſſing in both 
beyond the lungs, into the cavity of the ab- 
domen, naturally leads us to ſuppoſe, that 
a ſtructure ſo ſimilar is deſigned in each to 
© anſwer a ſimĩ lar purpoſe. This analogy is 
< ſtill farther ſupported by the lungs in both 
« confiſting of large cells. Now, in amphi- 
© hious animals, the uſe of ſuch a conforma- 
tion of lungs is evident; for it is in conſe- 
© quence of this ſtructure that they require to 
© breathe leſs frequently than others. Even 
© conſidering the matter in this light, it may 
© {til}, in birds, have ſome connection with 
© lying, as that motion may eaſily be ima- 
« pined to render frequency of reſpiration in- 
convenient, and areſervoir of air may there. 
© fore become fingularly uſeful. Although 
© we are not to conſider this ſtructure in birds 
to be an extenſion of lungs, yet I can eaſily 
© conceive this accumulation of air to be of 
great uſe in reſpiration; for, as we obſerv- 
ed in the viper, that the air, in its paſſage 
© to and from theſe cells, muſt certainly have 
a conſiderable effect upon the blood in the 
6 lungs, by allowing a much greater quantity 
of air to paſs in a a given time, than if there 
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© was no ſuch conſtruction of parts. And this 


© opinion will not appear to be ill founded, if 


we conſider, that, both in the bird and the 
© yiper, the ſurface of the lungs is ſmall in 


© compariſon to what it is in many other ani- 


© mals which have not this extenſion of cavi- 
ty. We muſt not, however, give up the idea 
© of ſuch ſtructure being of ufe in flying; for 
I believe we may ſet it down as a general 
« rule, that, in the birds of longeſt and higheſt 
flight, as eagles, this extenſion, or diffuſion 


of air, is carried farther than in the others; 


* and this opinion is ſtrengthened, by com- 

© paring this ſtructure with the reſpiratory 
© organs in the flying inſects, which are com- 
© poſed of cells diffufed through the whole 
body; and theſe are extended even into the 
© head and down the extremities, while there 


is no ſuch ſtructure in thoſe that do not 
fly, as the ſpider,” &c. 


Though Mr. Hunter's modeſty has not 


| permitted him to draw his concluſion in a 


poſitive manner, he ſeems to have proved 
decidedly, that one uſe of the general diffu- 
ion of air through the bodies of birds is to 


prevent their reſpiration from being ſtopped 
or interrupted by- the rapidity of their mo- 


tion through a reſiſting medium. The re- 
ſiſtance 
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cate him. 
mentions, with regard to the ſtructure of 


the oſtrich, ſeem to contradict his theory; 
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ſiſtance of the air increaſes in proportion to 
the celerity of the motion. Were it poſſible 
for man to move with a ſwiftneſs equal to 
that of a ſwallow, the reſiſtance of the air, 
as he is not provided with internal reſervoirs 
ſimilar to thoſe of birds, would ſoon ſuffo- 
Neither does the difficulty he 


for though, as formerly remarked, the ol- 
trich does not fly, he runs with aſtoniſhing 
rapidity. 

The reſpiration · of a air is not only neceſſary 
to the exiſtence of land. animals, but to that 
of FISHES of every denomination. Coeta- 
ceous fiſhes, or thoſe of the whale kind, re- 
ſpire, like man and quadrupeds, by means 
of lungs ; and, of courſe, they are obliged, 
at certain intervals, to come to the ſurface, 
in order to throw out the former air, and to 


take in a freſh ſupply, 


Inſtead of lungs, the other ſpecies of fiſhes 
are furniſhed with gills, through which they 
reſpire both water and air ; for air is univer- 
Jally diffuſed or mixed with every portion 
of water. When a free communication with 
the external air is prevented by ice, or by 
artifice, fiſnes immediately diſcover ſymp- 


tomg 
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toms of uneaſineſs, and ſoon periſh. lian 
informs us, that, in winter, when the river 
Iſter was frozen, the fiſhers dug holes in the 
ice ; that great numbers of fiſhes reſorted to 
theſe holes; and that their eagerneſs was ſo 
great, that they allowed themſelves to be 
ſeized by the hands of the fiſnermen. Ron. 
deletius made many experiments on this ſub. 
ject. If, fays he, fiſhes are put into a nar. 
row.-mouthed veſſel filled with water, and a 
communication with the air be preſerved, 
the animals live, and ſwim about, not for 
days and months only, but for ſeveral years, 
If the mouth of the veſſel, however, be fo 
cloſely ſhut, either with the hand, or any 
other covering, that the paſſage of the air is 
excluded, the fiſhes ſuddenly die. Immedi- 
ately after the mouth of the veſſel is cloſed, 
the creatures ruſh tuinultuouſly, one above 
Another, to the top, contending which of 
them ſhall ſooneſt receive the benefit of the 
air“. In the ſhallow parts of rivers, when 
frozen, many fiſhes are found dead. But, 
when parts of a river are deep or rapid, the 
fiſhes fly from the ice, and by this means 
avoid deſtruction. 


i * N Adee, Ib. 4. cap. 9. 
; I Theſe, 
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Theſe, and fimilar experiments, have 
been repeated by Mr. Willoughby, and ma- 
ny other - modern authors; and they have 
uniformly been attended with the ſame 
event. A carp, ina large veſſel full of wa- 
ter, was placed in the receiver of an -air- 
pump. In proportion as the air was ex- 
hauſted by working the pump, the ſurface 
of the animals body was covered with a 
number of bubbles; The carp ſoon breathed 
quicker, and with more difficulty: A little 
after, it roſe to the ſurface in queſt of air. 
The bubbles on its furface next diſappeared ; 
the belly, which-before was greatly ſwollen, 


the bottom, and expired in convulfions. © 
Thus the reſpiration of air is as neceſſary 
to the exiſtence of fiſhes as to that of land- 
animals; for none of them can live long 
when deprived of this vivifying element. 
Fiſhes, indeed, ſeem to require a ſmaller 
quantity of air than animals who have a 
conſtant and free communication with the 
atmoſphere. The bodies and fluids of fiſhes 
are colder than thoſe of land- animals; and, 
of courſe, if Doctor Crawford's s theory be 
well founded, fiſhes u er leſs air to ſup- 


port 


ſuddenly collapſed; and the animal ſunk to 
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port the proportionally ſmall quantity 
heat they poſſeſs. 

An analogy. between fiſnes and birds de. 
ſerves here to be noticed. Both of theſs 
claſſes of animals are rapid in their motions; 
and both of them, beſide reſpiring by Jung 1 
or, gills, have receptacles of air within their i 
bodies. Fiſhes tranſmit ſmall quantities of 
air through their gills; but Nature has pro. 
vided moſt of them with air.bags or blad. 
ders, which may anſwer the double purpoſe 
of enabling them.to aſcend and deſcend in 
the water, and to communicate a vital prin- 
ciple to their whole ſyſtem.” _ 
We ſhall conclude this ſubject with an ac. 
count of the modes employed by Nature for 


> 


ks *.7 


tranſmitting air into the bodies of INSECTS, 
In this ſeemingly contemptible, and often 
noxious claſs of animals, Nature has exhi- 
bited a wonderful diverlity of form, of man- 
ners, of inſtincts, of deformity, and of beauty. 
But, however inſignificant theſe creatures 
may appear to.inattentive obſervers, Nature 
has been equally provident in the formation 
of their bodies, and in the means of pre- 
ſerving the different individuals, according 
to their kinds, as in the larger animals 
which have the appearance of more 1mpor- 
| tance 
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tance in the ſcale of being. To inſects. ſhe 
has denied lungs ſimilar to thoſe of men, 
quadrupeds, birds, and fiſhes; hut, as the 
tranſmiſſion of air into their bodies was ne- 
ceſſary to continue the principle of life, the 
has furniſhed them with peculiar inſtruments 
and apparatus for accompliſhing this indiſ- 
penfible purpoſe. 

Air is conveyed into the bodies of inſeQts 
by inſtruments called tracheae. or tigmaia. 
The tracheae, or wind-pipes, are, in many 
inſets, long tubes protruding externally 
from different parts ob the body, In ſome, 
they proceed from the poſterior. part, and 
have the appearance of one, two, or three 
tails; in others, they ariſe from the back or 
ſides. The /t:2mata are ſmall holes, gene- 
rally of a different colour from the reſt of 
the body, and run along the ſides of many 
caterpillars in regular and beautifully dotted 
lines. That theſe tracheae and ſtigmata are 
deſtined for the tranſmiſſion of air, has been 
proved by repeated experiments; for, when 
ſtopped up by the application of oil, or other 
unCtuous ſubſtances, the animals ſoon loſe 
their exiſtence, 

In contemplating the pants of animals, 
when the uſes of theſe parts are not apparent, 
we 
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we are apt todeceive ourſelves by raſhly ſup. 


poſing them to anſwer purpoſes for which they 


were never intended by Nature. Impreſſed 


with this idea, M. de Reaumur was not fa. 


_ tisfied with the notion of Goedart and others, 


that the long tails of certain worms were in. 
tended to keep them ſteady in their motions, 
and to prevent them from rolling. Reau. 
mur obſerved, that theſe worms or grubs 
could lengthen or ſhorten their tails at plea. 


ſure, but that they were always longer than 


the-animal's body. Becauſe theſe tails have 
Tome reſemblance to that of a rat, he diſtin. 
guiſhes the animals by the name of ral. tail 
42007 ms. Theſe worms are aquatic, and never 
appear on dry ground till they are about to 


undergo their firſt transformation. Reau- 


mur, in order to obſerve their oeconomy more 
clofely, collected a number of rat-tailed 
worms, and put them into a glaſs veſſel fi. 
Jed two inches high with water. At firſt they 
were conſiderably agitated, each ſeeming]y 
ſearching for a proper place of repoſe. Some 


of them ſwam acrols, others attached them. 


ſelves to the Hides, and others reſted at the 


bottom of the veſſel. In a quarter of an hour 


they were almoſt entirely tranquil, and Reau- 


| * diſcovered the real uſe of their long 


tails. 
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tails; Upon examining the veſſel, he found 
that each of the animals, in whatever ſitua- 
tion they were placed, extended its tail ex- 
actly to the ſurface; that, like other aquatic. 
inſeRs, the reſpiration of air was neceſſary to 
their exiſtence; and that the tail, which 18 
tubular, and open at the extremity, was the 
organ by which this operation was perform- 
ed. In this experiment, the diſtance from 
the bottom to the ſurface was two inches, 
and, of courſe, the tails were of an equal 
length. To diſcover how far the animals 
could extend their tails, this moſt ingenious 
= and indefatigable philoſopher gradually aug- 
= mented the height of the water, and the tails 
uniformly roſe to the ſurface till it was be- 
tween five and ſix inches high. When the 
water was raiſed higher, the animals imme- 
diately quitted their ſtation at the bottom, 
and either mounted higher in the water, or 
fixed upon the ſides of the veſſel, in ſituations 
which rendered it convenient for them to 
reach the ſurface with the points of their tails. 
Theſe tails conſiſt of two tubes, both of which 
are capable of extenſion and contraction. The 
firſt tube is always viſible; but the ſecond, 
which is the proper organ of reſpiration, is 
exſerted only when the water is raiſed to a 
| | certain 
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certain height. Through this tube the air is 
conveyed into two large tracheae or wind. 


pipes within the body of the animal, and 
maintains the principle of life. When the 
tails are helow the ſurface, they occaſionally 


emit ſmall bubbles of air, which are viſible 


to the naked eye; and immediately repair to 
the ſurface for freſh ſupplies. Theſe rat-tail, 
ed worms paſs the firft and longeſt part of 
their lives under water; when near the time 
of their transformation, they leave the water, 
gounder the ground, and are there transform- 
ed into chryſalids; and, laſtly, from this ſtate 
they are transformed into flies, and ſpend the 

remainder of their exiſtence in the air. 
Another ſpecies of aquatic worms merit 
attention. They frequent marſhes, ditches, 
and ſtagnating waters. Their general colour 
is a greeniſh brown. Their bodies conſiſt of 
eleven ringsand theirſkin is not cruſtaceous, 
but rather reſembles parchment. Though 
theſe animals, before their transformation 
into flies, live in water, air is neceſſary to 
ſupport their principle of life; and the appa- 
ratus with which Nature has furniſhed them 
for that important purpoſe deſerves our no- 
tice. The laſt ring, or termination of their 
bodies, is open, and ſerves as a conductor of 
bs air. 
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air. From this laſt ring proceed a number 
of hairs, which, when examined by the mi - 
croſcope, are found to be real feathers with 
regular vanes. In particular fituations, they 
bend the laſt ring in ſuch a manner as to 
reach the ſurface of the water or mud in 
which they are placed. Theſe feathers pre- 
vent the water from entering into the tube, or 
organ of reſpiration; and, when the animal 
raiſes the termination of its body to the ſur- 
face, in order to receive air, it erects and 
| ſpreads the feathers, and by this means ex- 

poſes the end of the tube to the atmoſphere. 
When cautiouſly cut open, two large veſſels, 
or tracheae, appear on each ſide, and occupy 
almoſt one half of the body. Both of theſe 
wind- pipes terminate in the open tube, or laſt 
ring. Though theſe worms are furniſhed' 
with organs of reſpiration, and actually re- 
ſpire air, yet M. de Reaumur diſcovered tha: 
ſome of them could live more than than 
twenty-four hours without reſpiration. 

So anxious is Nature to provide animals, 
in every ſtate of their exiſtence, with air, that, 
after the transformation of many inſects into 
chryſalids, ſhe creates inſtruments for that 
purpoſe, which did not exiſt previous to their 
transformation. The rat-tailed worms, for- 
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merly- mentioned, ſoon after they are trans. 
formed into chryſalids, inſtead of a ſoft pli. 
able kin, are covered with a hard cruſtace. 
ous. ſubſtance, ſeemingly impervious to the 
air; and the tail, which was the wind. pipe 
of the animal in its firſt ſtate, gradually va. 
niſhes. In a few hours, however, four hollow 
horns ſhoot out, two from the fore, and two 
from the hind, part of what was the head of 
the animal. Theſe horns, which are hard 
and tubular, M. de Reaumur diſcovered to be 
real wind- pipes, deſtined for the introduction 
of air into the chryſalis, a ſtate in which the 
animals have the appearance of being almoſt 
totally dead, and, of courſe, ſhould ſeem to 
have little uſe for reſpiration. He likewiſe 
diſcovered that theſe horns, which had pierc- 
ed the hard exterior covering, terminated in 
as many tracheae in the body of the animal. 
This fact affords a ſtrong example of the ne- 
cellity of air for ſuſtaining the principle of life, 
even in its loweſt condition. After theſe ani- 
mals paſs from the chryſalis ſtate to that ot 
flies, they are deprived both of their tails and 
horns. But Nature, in this laſt ſtage of their 
exiſtence, has not left them without proper 
reſources for the introduction of air into their 
bodies. Inſtead of protuberant tracheae in 
the 
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the form of tails or horns, they now, like 
WW other flies, receive air by means of ſtigmata, 
or holes, variouſly diſpoſed over different 
parts of the body. 

The nymph of the libella, or dragon-fly, 
reſpires water, in the ſame manner as men 
and quadrupeds reſpire air. We receive and 
throw out the air by the mouth and noſtrils. 
W But the nymphs of the libella receive and 
ceject water by an aperture at the termination 
of their bodies. Theſe nymphs ſometimes 
throw out the water, at certain intervals, 
with ſuch force, that the ſtream is percepti- 
ble at the diſtance of two or three inches from 
their bodies. When kept ſome time out of 
the water, the deſire or neceſſity of reſpira- 
tion is augmented; and, accordingly, when 
replaced in a veſſel filled with water, inſpi- 
rations and reſpirations are repeated with 
unuſual force and frequency. If you hold one 
| of theſe nymphs in your hand, and apply 
drops of water to the poſterior end of its bo- 
4, it inſtantly, by an apparatus ſimilar to 
be piſton of a pump, ſucks in the water, and 

| the dimenſions of its body are viſibl y aug- 
{ mented. This water is again quickly thrown 
out by the ſame inſtrument. But, though 


| this inſet reſpires water, air ſeems to be not 
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the leſs neceſſary to its exiſtence; for, like 
other inſects, the whole interior part of its 
body is amply provided with large and con. 
voluted tracheae; and, externally, there are 
ſeveral ſtigmata deſtined for the introduction 
of air *. 

The worms, or nymphs, of the ephemeron 
flies merit attention. They have received 
the denomination of ephemeron, becauſe almoſt 
none of them ſurvive the day in which they 
are transformed into flies. But many of them 
live not one hour after their transformation. 
When in the worm and nymph ſtates, they 
generally live in holes near the ſurface of the 
water; and, under theſe two forms, continue 
to grow till they are mature for paſſing into 
the laſt and ſhorteſt period of their exiſtence. 
Swammerdam informs us, that ſome of them 
remain three years under water, others two, 
and others only one. During their abode 
in this element, they are nouriſhed and pre- 
pared for their laſt and fatal change. Im- 
mediately after the males have joined their 
mates, and the females have depoſited their 
eggs in the water, both periſh, but not before 
they have left the rudiments of a numerous 


* Reaumur, tom. 12. pag. 187. 120 edit. 
| | race 


race of ſucceſſors. As long as theſe inſects 
live in the water, to inattentive obſervers, 
their general appearance is nearly the ſame. 
when they have Pafſed however into nymphs, 
the veſtiges of wings may be perceived, which 
we look for in vain during their firſt or worm 
ſtate. In both ſtates, the inſect which is to 
become an ephemeron fly has ſix legs attach- 
ed to the breaſt. The head is triangular, and 
from the baſe of each eye proceeds an arti- 


rings, from the laſt of which three tails, that 
probably perform the office of tracheae, ariſe. 
Theſe tails, in ſome ſpecies, are as long as the 
animal's body, and are fringed with hairs 
which have a reſemblance to feathers. But, 
what principally deſerves our notice on this 
ſubject is, that, on each fide of the body, there 
are {ix or ſeven protuberances, which have 
the appearance of ſo many oars. With theſe 
inſtruments the animals deſcribe arches in the 
water, firſt on one fide, and then on the other, 
with aſtoniſhing rapidity. This circumſtance 
led Clutius, and ſome other authors, to think 
that theſe protuberances were fins, or inſtru- 
ments of motion, and that the animals were 
hiſhes. But Reaumur remarked that they 
moved theſe fins with the ſame rapidity when 


oy * _ 
= 1 . * 
4 75 ip 
L. v.23 
E 3 th - 
' 3 $ 74 2 h Q 
* Nut ! 
iN N : i 
<a 
2 


2 
r 


OF NATURAL HISTORY. 195 


culated feeler. The body is compoſed of ten 
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the animals were at reſt as when they were 
in motion; and that, inſtead of fins, when 
examined by the microſcope, he diſcovered 
them to be gills, through which the erea- 
tures reſpire. Fach gill conſiſts of a ſhort 
trunk, and two large branches, or tubes, 
which give off on all ſides a number of ſmal. 
ler ramifications, and are perfectly fimi- 
lar to the tracheae of other inſects. At the 
origin of every gill, two tracheae penetrate 
the trunk, and are diſperſed through the body 
of the animal. 

Though the ſtigmata, or reſpiratory organs, 
of caterpillars and other inſects, were long 
known to ſerve the purpoſe of inſpiration, 
yet it was uncertain whether the animals re- 
{pired by the ſame orifices, till Bonnet, and, 
after him, Reaumur, aſcertained the fact by 
many curious and accurate experiments. The 
firſt of theſe authors immerſed numbers of 
caterpillars, of different kinds, and at differ- 
ent times, in water, and he obſerved, both 
with the naked eye, and by the aſſiſtance of a 
- glaſs, bubbles of air iſſuing from var ious parts 
of their bodies, and particularly from the 
ſtigmata. To remove all deception from his 
experiments, before immerſion, he carefully 
moiſtened the caterpillars with water, in or- 
der 
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der to diſlodge any portions of the external 


air that might be adhering to their bodies. 
Some of them he allowed to remain ſo long 
under water, that they had every appearance 
of death. He then raiſed the head and the 
two anterior ſtigmata above the ſurface. The 
head; and firft pair of legs, ſoon began to 
move from ſide to fide; and the body neceſ- 
farily partook of the ſame motions. During 
theſe movements, many bubbles of air iſſued 
from the poſterior and intermediate ſtigma- 
ta, which ſtill remained under water; but 
the membranous limbs continued nearly at 
reſt. He next kept a caterpillar under water 
till all motion was ſuſpended. Then he ele- 
vated the anus and the two laſt ſtigmata above 
the ſurface, that they might have a commu- 
nication with the external air. He kept the 
animal in this ſituation about half an hour, 
without any ſymptoms of re- animation. Af. 
ter raiſing the body ſucceſſively from the laſt 
to the firſt pair of ſtigmata, ſtill the animal 
exhibited no ſymptoms of life; but, when he 
expoled the whole body to the external air 
tor half an hour, the powers of life complete- 
ly returned. After ſuſpending the caterpil- 


lar about two hours with the laſt five pair of 


ſtigmata above the ſurface, he found that life 
was 


n 


Ox” 


n 
7 3 


. o 
: : 
(ER 
"V3 
+ * 
> +» MX 
4 [ad 
* 4 4 
"Em 
' Fi 4 
! „ 
7 5 . 

: " * 
4 95 
19 1 

4 
DD 
7 
e 
'T * 
+ > a 
1 ! 
9 i ; 
. 

14 =; 

e 

4 of fx * 

a 1m 
. > . 

1 * p 

F 41TH \ \ 
+ \ p 
; = 

7 A : 
* 
N 14 
1 * 
1 » 
T7: 

0 P 1 * 

n : 2 

1 * & 

: l 

11 
z 
Xx 5 
[ 
* - 

-. $5 

4 * 
* 
1 1 4 — 
72 
85+ 
, * 
. 
* N * 
2 1 - 4 
c \ - 
_ 3 
1 12 * 
EE 3 - 
* 
T5 - 
. a 
. 3 2 
= * 
1 * 
0 * 1 * ] 
* 4 l * 
. oy 
* 
oo 
| 85 2 
t * 1 ” l 
1 © t 
1 © o 
7 * 
+8 
* » Þ 
1 
BD 14 
1 1 & 
51 11 
: : 0 
Ti. 
of "SH * 
. o 
* 4 
+ 1 
1 
1 
' of 1 * 
Sl | 
{ 1918 ; 
* 4 1 
1 
„ 
= * 
. 1 
1 5 
wo. 4 
14 8 
1 + 
| \ q 
+8 
27 . 
4 T 
e 1 
ol = - 
FL 
. 
. "1 
bY... 
G | * We" 
,F- 4 i 
„ oe l 
1 * J 
U 19 
* 
: £ 
* f 
U 4 
1 g 
: 
1 »3d 
5 4 - q 
1 of 
a" 
= 
1 
4 
* o 
N 14 
M 
: 
y 8 
o 4 5 
| | 
\ i 
7 d 
j 3 
n 
F 
4 * 
bs 
4 
fl 
* 
7 
[1 


198 THE PHILOSOPHY 


was not extinguiſhed. He then raiſed the 
water till the anus and laſt pair of ſtigmata 
only were expoſed to the atmoſphere. He 
allowed the caterpillar to remain in this ſitu. 
ation more than half an hour; and he oh. 
ſerved that it often hended its body with 
a view to reach the ſurface, and that, dur. 
ing theſe efforts, bubbles of air iſſued flom 
the anterior, but not from the poſterior ſtig- 
mata. He likewiſe remarked, that, on the 
ſmalleſt motion of the animal, theſe bubbles 
werediſcharged, but that they were augment- 
ed both in quantity and ſize, in proportion to 
the agitations of the body. M. Bonnet im- 
mediately raiſed the water till it covered the 
two laſt ſtigmata; the caterpillar was vio- 
lently agitated; but no bubbles of air, the 
communication being cut off, appeared, and 
all motion ceaſed. He inſtantly lowered-the 
water, and expoſed the two poſterior ſtig- 
mata to the air; the animal reſumed its 
movements; but in a moment after it expir- 
ed. By another experiment, M. Bonnet diſ- 
covered that a caterpillar lived eight days 
ſuſpended in water, during all which time it 
breathed ſolely by the two poſterior ſtigmata. 
After theſe and many other facts of a fi- 
milar kind, which demonſtrate that air is ne- 

ceſſary 
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| 3 ceeſſary for the ſupport and continuation of 
animal life, it ſhall only be remarked, that, 
when caterpillars undergo their laſt change, 
and appear in the form of flies of every de- 
nomination, Nature has ſtill furniſhed them 
with ſtigmata, or reſpiratory organs. 
Reptiles of all kinds are likewiſe furniſhed 
with organs of reſpiration. Land - ſnails, at 
the approach of winter, bury themſelves in 
the earth, or retire into holes of rocks, or of 
old buildings, where they remain in a torpid 
. Nate during the ſeverity of the ſeaſon. For 
protection and warmth, theſe animals, when 
they go into their winter hahitations, form, 
by means of a ſlime or ſaliva that iſſues from 
every pore of their bodies, a membranous 
cover which ſtops up the mouths of thei® 
ſhells. But this pellicle or cover, though ap- 
parently pretty hard and ſolid, is fo thin and 
porous as not entirely to exclude the entrance 
of air, without which the principle of life 
7 could not be continued. Accordingly, when, 
bu accident, the pellicle is made too thick, 
X and prevents a communication with the ex- 
4 ternal air, the anima], to remedy the evil, 
| makes a ſmall aperture in its cover. In this 
ſtate ſnails remain fix or ſeven months, with- 
out food or motion, till the genial warmth 
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of the ſpring breaks their ſlumber, and calls 
forth their active powers. Hence it ſhould 
appear, that air is more neceſſary to the pre. 
ſervation of animal life than food itſelf; for, 
in numberleſs inſtances, animals can live, not 
for days or weeks, but for months, without 
ſupplies of nouriſhment. None of them, 
however, are capable of exiſting nearly ſo 
long without having ſome communication 
with the air. . 

With regard to ſnails that live in freſh 
waters, or in the ocean, the ſpecies of which 
are numerous, their manner of reſpiring is 
ſingular. All of them have an aperture on 
the right fide of the neck. This aperture 
ſerves the complicated purpoſes of diſcharg- 
ing the faeces, of lodging the organs of ge- 
neration, of aſcending and deſcending in the 
water, and of reſpiration. They are frequent- 
ly obſerved to ſtraiten the orifice of this aper- 

ture, to ſtretch it out in the form of an oblong 
tube; and, in this ſtate, they riſe to the ſur- 
face, in order to expel the former air, and 
take in a new ſupply. 

But, though air ſeems to be an indiſpenſi- 
ble principle of animal lite, yet many animals 
can live longer without the uſe of this ele- 
ment, or at leaſt with ſmaller quantities of 
it, 
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it, than others. Even men, by long practice, 
acquire the faculty of retaining the air in their 
lungs for an almoſt incredible length of time. 
Some of thoſe wretched creatures who are 
compelled by tyranny to dive for pearl oyſ- 
ters, have been known to continue under wa- 
ter three quarters of an hour without receĩv- 
ing a freſh ſupply of air. Thoſe animals 
which lie torpid during the winter, as the 
hedge-hog, the dormouſe, the marmot, &c. 
though perhaps not entirely deprived of all 
communication with the air, exiſt, without 
any apparent breathing, till the heat of the 
ſpring reſtores their wonted powers of life, 
when the reſpiration of air becomes again 
equally neceſſary as before their torpor com- 
menced. The toad, like all the frog-kind, is 
torpid in winter. At the approach of winter, 
the toad retires to the hollow root of a tree, 
co the cleft of a rock, and ſometimes to the 
bottom of a ditch or pond, where it remains 
bor months in a ſtate of ſeeming inſenſibility. 
nn this laſt ſituation, it can have very little 
# 4 | communication with the air. But fill the 
= principle of life is continued, and the animal 
revives in the ſpring. What is more won- 
3 | derful, toads have been found, in a hundred 
places of the globe, incloſed in the heart of 
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ſolid rocks, and in the bodies of trees, where 
they have been ſuppoſed to exiſt for centy. 
ries, without any apparent acceſs either to 
nouriſhment or to air; and yet they were 
alive and vigorous. In the Memoirs of the 
Academy of Sciences for the year 1719, we 
have an account of a toad found alive, and 


healthy, in the heart of an old elm. Another, 


in the year 1731, was diſcovered, near Nantz, 
in the heart of an old oak, without any viſi. 
ble entrance to its habitation. From the ſize 
of the tree, it was concluded, that the animal 
muſt have been confined in that fituation at 
leaſt eighty or a hundred years. In the many 
examples of toads found in ſolid rocks, exad 
impreſſions of the animals bodies, correſpond- 
ing to their reſpeCtive ſizes, were uniformly 
left in the ſtones or trees from which they 
were diſlodged; and, to this day, it is ſaid, 
that thereisa marble chimney-piece at Chat!- 
worth with a print of a toad in it; and a 
traditionary account of the place and manner 
in which it was diſcovered. : 

Theſe, and fimilar facts, are ſupported by 
authorities ſo numerous and ſo. reſpectable, 
that it is unneceſſary to quote them. Mary 


abortive attempts have been made to account Wl 


fob an animal's growing and living very long 
| . in 
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in the ſituations above deſcribed, without 


me poſſibility of receiving nouriſhment or 
air; eſpecially as, like all other animals, 
WW when put into an exhauſted receiver, the toad 


ſoon loſes its exiſtence. Upon this ſubject I 
ſhall only hazard two obſervations. The 
toad, it is well known, when kept in a 
damp place, can live ſeveral months without 
food of any kind, though, in its ſtate of na- 
tural liberty, it devours voraciouſly ſpiders, 
maggots, ants, and other inſects. Here we 
have an inſtance, and there are many, of an 
animal whoſe conſtitution is ſo framed by 
Nature, that it can exiſt ſeveral months 
without receiving any portion of food. Ac- 
cording to our ideas of the neceſſity of fre- 
quent ſupplies of nouriſhment, it is nearly as 
difficult for us to conceive an abſtinence of 
four or fix months as one of as many years, 
or even centuries. The one fact, therefore, 
though weare unable to account for either, may 


be as readily admitted as the other. The 


ſameremark is equally applicable to the regu- 
lar reſpiration of air. The toad, and many 
other animals, from ſome peculiarity in their 
conſtitution, can live very long in a tor pid 
ſtate without ſeeming to reſpire, and yet their 


Principle of life is not entirely extinguiſned. 


Hence 
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| Hence the toad may, and actually doe 85 * J 3 4 
many years in ſituations which exclude a fr 


intercourſe with the external air. Beſide, 
almoſt all the above, and ſimilar facts, muſ, 
from their nature, have been diſcovered hy 
common labourers, who are totally unquali 


fied for examining every circumſtance with 


thediſcerning eye of a philoſopher, In roch 
there are many chinks, as well as fiſſure, 
both horizontal and perpendicular; and in 
old trees nothing is more frequent than holes 
and vacuities of different dimenſions. Thro 
theſe fiſſures and vacuities the eggs of toads 
may accidentally be conveyed by water, the 

netration of which few ſubſtances are ca. 
pable of reſiſting. After the eggs are hatch 
ed, the animals may receive moiſture, and 
ſmall portions of air, through the crevices of 


rocks, or the channels of aged trees. But] 


mean not to perſuade; for I cannot ſatisfy 
myſelf. All I intend is to recommend, to 
thoſe gentlemen who may hereafter chance 
to ſee ſuch rare phaenomena, a ſtrict exami- 
nation of every circumſtance that can throw 
light upon a ſubject fo dark and myſterious: 
for the vulgar, ever inclined to render un- 
common appearances {till more marvellous, 
are not to be truſted. 

From 
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= From the facts I have enumerated, it is 
$ F apparent that air, in certain proportions, ac- 
; cording to the ſtructure and conſtitution of 
W every animated being of which we have any 
knowledge, is indiſpenſibly neceſſary for the 
7 4 exiſtence and continuation of animal life. 
Not only men, quadrupeds, birds, fiſhes, rep- 
* tiles, and the larger inſects, but even fleas, 
mites, the minute eels found in paſte or in 
2 vinegar, and the animalcules produced by 
infuſing animal or vegetable ſubſtances in 
Vater, inevitably periſh when deprived of 
cis all-vivifying element. 
—_ With regard to plants, air is fo neceſſary 
to their exiſtence, that they do not vegetate 
Wn an exhauſted receiver. Plants, as former- 
y mentioned, are furniſhed with numerous 
ir. veſſels, or reſpiratory organs. They ab- 
orb and tranſmit air through every pore. 
hen placed in an exhauſted receiver, the 
rr contained in every part of their ſubſtance 
| 7X s ſoon extracted; and, in proportion as this 
rr is likewiſe pumped out by the machine, 
3 Y Whe flowers and leaves ſhow evident 1ymp- 
B toms of debility; they become flaccid, pen- 


1 aous, and aſſume a ſickly appearance; and, 


IJ "% 
3 


retained in that fituation a certain length 
| 1 of 
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of time, their vegetating powers are irreco. 
verably extinguiſhed. 

Upon the whole, as the air we continually 
breathe is an univerſal menſtruum, and, df 
courſe, liable to be impregnated with exha. 
lations from every ſubſtance to which it hx 
acceſs, the great importance of perſonal, 2 
well as of domeſtic cleanlineſs, is an obvious 
reflection. In building towns or houſes, the 
ſituation, with regard to air, is a capital cb. 
Jet. The vicinity of marſhes, of ſtagnating 
waters, of manufactures of tallow, oil, fal 
ammoniac, the ſmelting or corroding of me. 
tals of every kind, and many other operations 
which contaminate the air, ſhould be either 
avoided or removed, as they are the peſts dc 
our ſenſes, and the poi ſoners of our conftitu- 
tions. Even in northern climates, houſes 
ſurrounded _with trees, or in the neighbour- 
hood of luxuriant vegetables, are always 
damp, and infeſted with inſects; and hence 
the ambient air is replete with the ſeeds d 
diſeaſe. Precautions of this kind are ſtil 
more neceſſary in hot climates. Air, like 
other menſtruums, abſorbs a greater or lt 
proportion of the particles of bodies, accord 


ing to its degree of heat. In Madrid, how. 
erer 
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ever, in Conſtantinople, and in many other 
cities of warm regions, the houſes are croud- 
ed together, the ſtreets are narrow, and co- 
vered with filth of every kind. We cannot, 
therefore, be ſurpriſed, that human beings 
exiſting in ſuch fituations ſhould be ſo fre- 
quently infected with peſtilential diſeaſes, * 
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— . 
Of Motion. 


M OTION, in the opinion of Ariftotle, 
and the admirers of ancient philoſophy, can 
only he produced by mind; and hence they 
define mind to be the power of moving. By 
the ſame mode of reaſoning, it may be faid 
that reſt or inactivity, is the power of beins 
moved. But ſuch ſpeculations are foreign to 
the nature of this work, and perhaps fruit. 
leſs in themſelves. Though it is impoſſible 
to give an unexceptionable definition of mo- 
tion, the phænomenon itſelf is obvious to eve- 
ry man's ſenſes. 

All the terreſtrial objects which preſent 
themſelves to our obſervation are, with re- 
gard to motion, diſtinguiſhable into two ge- 
neral claſſes. The firſt conſiſts of thoſe which 
are endowed with a ſpontaneous or ſelf-mov- 
ing power, and with ſome qualities and al- 
fections ſimilar to thoſe of our minds. The 
ſecond conſiſts of all thoſe objects in which 
no ſuch qualities and affections appear, and 
are of a nature ſo paſſive, that they never 

move 


9 4 
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move of themſelves, nor, when put in mo- 
tion do they ever ſtop without ſome external 
influence or reſiſtance. The firſt claſs of 
objects, from their poſſeſſing the power of 
ſpontaneous motion, and other qualities pe- 
culiar to animated beings, are eaſily diſtin- 
guiſhed from body, or matter, which is to- 
tally deprived of all theſe qualities. In con- 
ſequence of its paſſive nature, matter not on- 
= ly never changes its ſtate without external 
force, but reſiſts when any ſuch change is at- 
WW tempted to be made. When at reſt, it can-' 
not be put in motion without difficulty; and, 
WS when in motion, a certain force is required 
W to fiop its courſe. The force with which mat. 
ter perſeveres in its ſtate, and reſiſts any 
change, is called its vis ineriiae, and is al- 
= ways proportional to the quantity of matter 
in any particular body. When we double or 
triple a body, we uniformly find, that the 
force requiſite to move it with equal celerity 
muſt likewiſe be doubled or tripled. Theſe, 
3 5 and ſimilar facts, which are reſults of perpe- 
1 | tual experience, ſhow that body is equally 
indifferent to motion and reſt; that this in- 
we ifference ſeems to be the natural conſequence 

of the moſt abſolute inactivity; and that the 
power of beginning motion is peculiar to ac. 

VOL. I. P | tive 
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tive and intelligent beings. Leaving there. 
fore, all metaphyſical ſpeculations on this AY 
fubje&, we ſhall give ſome remarks upon 
the motions of animals. 3» 
In general, all the progreſſive motions ef 
animals are performed by the inſtrumenta. 
lity of muſcles, tendons, and articulation. 
The operation ef muſcles depends upon ſome 
unknown influenee derived to them from the 
brain and nerves. Hence the brain and 
nerves are the ſources of every motion as 
well as of every ſenſation. With regard to 
the cauſes which determine the actions of 
animals, theſe muſt be referred to ſenſation, 
and the conſequent exertions of intellect. The 
firſt impreſſion an object makes upon our 
ſenſations ſtimulates us either to approach or 
retire from it, according as it excites affection 
or averſion. Theſe motions neceſſarily reſult 
from the firſt impreſhon made by the object. 
But man, and many other animals, have the 
power of reſiſting theſe original motives to 
action, and of remaining at reſt, without ei- 
ther retiring or approaching. If a man, 
ſays the Count de Buffon, were deprived of 
« fight, he would make no movement to gra- 
«. tify his eyes. The ſame thing would hap 
„pen, if he were deprived of any of the 
© other 


am ab 8&mromH 
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© other ſenſes; and if deprived of every ſenſe, 
© he would remain perpetually at reſt, and 
no object would excite him to move, though, 
« by natural conformation, he were fully ca- 
© pable of motion,” Natural wants, as that 


of ſenſation, want cannot exiſt, becauſe all 


off all the cauſes, and at the ſame time look- 
ing for the effects. An animal without ſome 
ſenſation is no animal, but a dead maſs of 
matter. Sentiment is the only ſtimulus to 


| duces the effect, which varies according to 
the ſtructure and deſtination of theſe parts. 


an animal perceives an object fitted to ſup- 


ceeds. 
3 Bede progreſſive motion, the motion of 


hands, and other parts of animal bodies, 
| which are all effected by means of muſcles, 


KB | and are ſubject to the will of the creatures 


_ ho perform them, there are other motions 
hat have little or no dependence on our in- 


P 2 heart, 


of taking nouriſhment, neceſſarily excite de- 
fire or appetite. But, if a man be deprived - 


its ſources are annihilated. This is cutting 


animal motion; the aptneſs of the parts pro- 
The ſenſe of want creates deſire. Whenever 


ply its wants, deſire is the neceſſary conſe- 
quence, and action or motion inſtantly ſue- 


clinations. Of this kind are the action of the 
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heart, the circulation of the blood, the di. 
geſtion of food, the periſtaltic motion of the 
bowels, the progreſs of the chyle, from the 
ſtomach and inteſtines to the ſubclavian vein, 
the movement of the various ſecreted liquors, 
ſuch as the gall, the urine, the ſaliva, &. 
Theſe, together with the action of the lungs 
in reſpiration, have received the denomina. 
tion of val and involuntary motions, becauſe 
moſt of them go on without any conſcious ex. 
ertions of the intellectual principle. If ſuch 
a variety of nice and complicated movements 
had been left to the determination and direc- 
tion of our minds, they muſt neceſſarily have 
occupied too much of our attention ; and ma- 
ny of them would infallibly have been ne- 
glected during fleep, when conſciouſneſs 1s 
often almoſt totally ſuſpended. But Nature 
in her operations is always wiſe. She has gi. 
ven to man, and other animals, the direct: 
on of no movements but what are eaſily per- 
formed, contribute to pleaſure and health, 
and enable them to acquire food correſpond 
ing to the ſtructure of their bodies and the 
elements in which they live, 

It never was my intention, and, indeed, 
it would have been foreign to the deſign df 
| this work, and ill ſuited to that claſs of * 
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kind to whom I wiſh chiefly to be uſefuf to 
enter into the rationale of animal motion ; to 
mention the number, inſertion, and directi- 
on of the muſcles employed in moving the 
different parts of animated bodies; or to ac- 
count for the modes by which animals walk, 
leap, fly, ſwim, creep, &c. Such diſcuſſions 
would not only require a Volume, but a 
thorough acquaintance with all the depths of 
anatomical and mathematical knowledge. 
What follows, therefore, will conſiſt of ſome 
deſultory obſervations ; and the ſubject ſhall 
be concluded by* enumerating a few exam- 
ples of movements peculiar to certain ani- 
mals, 
The motions of animals are proportioned 
to their weight and ſtructure. A flea can 
leap ſome hundred times its own length. 
Were an elephant, a camel, or a horſe, to 


leap in the ſame proportion, their weight 


would cruſh them to atoms. The ſame re- 
mark is applicable to ſpiders, worms, and 
other inſects. The ſoftneſs of their texture, 
and the comparative ſmallneſs of their ſpe. 
cific gravity enable them to fall with 1mpu- 


nity from heights that would prove fatal to 


larger and heavier animals. 
Motion gives birth, perfection, death, and 
reproduction, 
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reproduction, to all animal and vegetable 
beings. It is the cauſe of all that diverſity 
and change which perpetually affect every 
object in the univerſe. The globe we inha. 
bit, as well as the innumerable and ſtupen- 
dous heavenly bodies which / preſent them. 
ſelves, in forms apparently minute to our 
obſervation, conſtantly exhibit motions of 
the moſt inconceivable rapidity. The mag. 
nitude of this earth, when conſidered with 
relation to man, and other animals, appears 
to be exceedingly great. It is indeed ſuffici- 

ently ſpacious, and ſufficiently prolific, for 
the conveniency and maintenance of its in- 
habitants. The magnificent objects diſplayed 
on its ſurface excite the admiration of every 
beholder. Its plains and mountains, its ri- 
vers and lakes, its iſlands and continents, its 
ſeas and oceans, continually ſolicit attention, 
eratify curioſity, and call forth the powers 
of reaſon and reflection. But, when com- 

pared to the other heavenly bodies, the num- 
ber and magnitude of which exceed all the 
powers of human conception, the grandeur of 

our earth diminiſhes. Inſtead of exciting 
wonder, it almoſt vaniſhes from our fight. 
Inſtead of an immenſe globe, it dwindles 

into a point, ſeems to occupy no ſpace, 2 
| loles 
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Joſes itſelf in the boundleſs regions of the 
univerſe. Conſiderations of this kind are 
apt to depreſs the dignity of man, 'and to 
leſſen his importance in the great ſcale of 
being; but they expand his mental faculties, 
and exalt his ideas concerning that inconcei- 
vable Power which firſt produced, and {till 
ſupports, thoſe aſtoniſhing orbs. | 
Ihe different movements to which animals 
are ſtimulated by the deſire of food, by love, 


their hoſtilities, and by other exciting cauſ- 
es, give animation and vivacity to the whole 
ſcene of nature. A filent and motionleſs 


ſoon ceaſes to pleaſe, and at laſt becomes in- 
ſupportable. Motion, ſays Mr Harris, is the 
object or cauſe of all ſenſation. In muſic we 
hear it; in ſavours we taſte it; in odors 
we ſmell it; in touch we feel it; in lght 
we ſee it. | | 
Animals furniſhed with deſtructive wea- 
Pons, or endowed with uncommon ſtrength, 
courage, or ingenuity, are proportionally 
lower in their movements than the weaker 
kinds. The fame remark is applicable to 
thoſe ſpecies whoſe food is always at hand. 


by the appetite for frolic and exerciſe, by 


proſpect, however beautiful and variegated, 
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in order to procure nouriſhment, are under 
no neceſſity of taking an extenſive range, 
But the motions of birds and fiſhes are ex. 
tremely rapid ; becauſe, in queſt of food, they 
are obliged to paſs through large tracks, and 
they have alſo many enemies to avoid. 

Timid animals, as the hare, the rabbit, the 
Guiney-pig, &c. are' almoſt perpetually in 
motion. Even when perfectly undiſturbed, 
they are reſtleſs, and hetray a continual anx- 
iety of danger. They run about, ſtop ſhort, 
erect their ears, and liſten. The Guiney. 
pig frequently raiſes itſelf on its hind. legs, 
and ſnuffs all around to catch the ſcent of 
food when hungry, or to encreaſe its circle 
of hearing when afraid. 

The movements of many animals are ſo 
extremely ſlow, that ſome of them, particu- 
larly thoſe of the ſhell tribes, are generally 
ſuppoſed to be deſtitute of the power of 
moving. It is a common notion, that both 
freſh and ſalt water muſcles have not the lo- 
co- motive faculty. But this is a vulgar error. 
It is almoſt unneceſſary to mention, that the 
exterior part of muſcles conſiſts of two ſhells 
hinged together, which the animals can open 
or {tat pleaſure. Every perſon muſt like- 
wile have obſerved, in the ſtructure of the 
111 1 animal 
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animal itſelf, a fleſhy protuberance of a much 
redder colour, and denſer conſiſtence, than 
the other parts of the body. This muſcular 
protuberance, which conſiſts of two lohes, 
has been denominated a trunk, or tongue * 
But it is an inſtrument by. which the creature 
is enabled to perform a progreſſive, though 
a very ſlow motion; and, therefore, in de- 
ſeribing its manner of moving, I ſhall call 
theſe two lobes the animal's ſeniacula, or feet. 

When inclined to remove from its pre- 
ſent ſituation, the river-muſcle opens its 
ſhell, thruſts out its tentacula, and, while 
lying on its fide in an horizontal poſition, 
digs a ſmall furrow in the ſand. Into this 
furrow, by the operation of the ſame tenta- 
cula, the animal makes the ſhell fall, and thus 
brings it into a vertical poſition. We have 
now got our muſcle on end; but how is he 
do proceed? He ſtretches forward his tenta- 

9 | cula, by which he throws back the ſand, 
tengthens the furrow, and this fulcrum ena- 
| bles him to proceed on his journey. 

With regard to marine muſcles, their pro- 
greſſive motion is performed in the ſame 
] manner, and by the ſame inſtruments. When 
not in motion, they are all firmly attached ta 
rocks, or ſmall ſtones, by many threads of 
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about two inches in length, which ſerve the 
double purpoſes of an anchor and cable. With. 
out this proviſion of Nature, theſe animals 
myſt become the ſport of the waves, and the 
ſpecies would ſoon be annihilated. But, how 


does the creature ſpin theſe threads? A cy. 


Hndrical canal extends from the origin to the 
extremity of the tentacula. In this canal an 


extremely glutinous ſubſtance is ſecreted, 


which the animal, by the operation of certain 
muſcles, has the power of forcing out, and of 


attaching it, in the form of ſtrong threads, to 
ſtones or other ſolid bodies. More than 2 
hundred and fifty of theſe cables are oſten 
employed in mooring a fingle muſcle *. The 
ſubſtance of the threads is exceedingly viſ. 
cous, indigeſtible in the human ſtomach, and 


is probably the cauſe of thoſe fatal conſe. 


quences which ſometimes happen to inatten- 
tive eaters. In Scotland, theſe threads are 
called the beards of muſcles, and ſhould be 
carefully pulled off before the animals are 
thrown into the ſtomach. 

Other bivalved fhell-fiſhes, the ſi WY of 
which are numerous, perform a progreſſive 
or retrograde motion by an inſtrument that 


. Ocurres de Bonnet, tom. 5. pag. 361. qto. edit. 
has 
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has no ſmall reſemblance to a leg and foot. 
But the animals can, at pleaſure, make this 
leg aſſume almoſt every kind of form, ac- 
cording as their exigencies may require. By 
this leg they are not only enabled to creep, 
to ſink into the mud, or diſengage them- 
ſelves from it, but to perform a motion, which 
no man could ſuppoſe ſhell-hiſhes were capa- 
ble of performing. When the tellina, or lim- 
pin, is about to make a ſpring, it puts the 
ſhell on the point or ſummit, as if with a 
view to diminiſh friction. It then ſtretches 
out the leg as far as poſſible, makes it em- 
brace a portion of the ſhell, and, by a ſudden 
movement, ſimilar to that of a ſpring let 
looſe, it ſtrikes the earth with its leg, and ac- 
tually leaps to a conſiderable diſtance *. 

The ſpout-fiſh i has a bivalved ſhell, which 
reſembles the handle of a razor. This ani- 
mal is incapable of progreſſive motion on the 
ſurface; but it digs a hole or cell in the ſand, 
{ometimes two feet in depth, in which it can 
aſcend and deſcend at pleaſure. The inftru- 
ment or leg by which it performs all its 
movements is ſituated at the centre. This 


Oeuvres de Bonnet, tom. 5. pag. 34 1. to. edit. 


The name of the animal 1 in Scotland. In IN it is 
called razor-f/h, | 


leg 
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leg is fleſhy, cylindrical, and pretty long. 
When neceſſary, the animal can make the 
termination of the leg aſſume the form of 2 
ball. The ſpout-fiſh, when lying on the fur. 
face of the ſand, and about to ſink into it, 
extends its leg from the inferior end of the 
ſhell, and makes the extfemity of it take on 
the form of a ſhovel, ſharp on each fide, and 
terminating in a point, With this inſtru- 
ment the animal cuts a hole in the ſand, 
After the hole is made, it advances the leg 
ſtill farther into the ſand, makes it aſſume 
the form of a hook, and with this hook, as 2 
fulcrum, it obliges the ſhell to deſcend into 
the hole. In this manner the animal operates 
till the ſhell totally diſappears. When it 
chooſes to regain the ſurface, it puts the ter- 
mination of the leg into the ſhape of a bal], 
and makes an effort to extend the whole leg; 
but the ball prevents any farther deſcent, and 
the muſcular effort neceſſarily puſhes the ſhell 
upward till- it reaches the ſurface, or top of 
the hole. Tt is amazing with what dexterity 
and quickneſs theſe ſeemingly awkward mo- 
tions are performed. 

It is remarkable that the ſpout-fiſh, though 
it lives in ſalt water, abhors ſalt. When a 


little falt is thrown into the hole, the animal 
| inſtant: 
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inſtantly quits his habitation. But it 18. Rill 
more remarkable, that, if you ſeize the ani- 
mal with your hand, and afterwards allow it 
to retire into its cell, you may ſtrew as much 
ſalt upon it as you pleaſe, but the fiſh will 
never again make its appearance. If you do 
not handle the animal, by applying falt, you 
may make it come to the ſurface as often as 
you incline; and fiſhermen often make uſe 
of this ſtratagem. This behaviour indicates 
more ſentiment and recollection than one 
ſhould naturally expect from a ſpout-fiſh. 
The ſcallop, another well known bivalved 
ſhell-fiſh, has the power of progreſſive motion 
upon land, and likewiſe of ſwimming on the 
ſurface of the water. When this animal hap- 
pens to be deſerted by the tide, it opens its 
ſhell to the full extent, then ſhuts it with a 
ſudden jerk, by which it often riſes five or fix 
inches from the ground. In this manner it 
tumbles forward till it regains the water. 
When the ſea is calm, troops, or little fleets 
of ſcallops, are often obſerved ſwimming on 
the ſurface! They raiſe one valve of their 
ſhell above the ſurface, which becomes a kind 
of fail, while the other remains under the 
water, and anſwers the purpoſe of an anchor, 
by ſteadying the animal, and preventing its 


being 
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being overſet. When an enemy approaches, 
they inſtantly ſhut their ſhells, plunge to the 
bottom, and the whole fleet diſappears. By 
what means they are enabled to regain the 
ſurface, we are full ignorant. 

With regard to the locomotive faculty of 
the oyſter, the following facts are recorded 
in the Journal de Phyſique by the Abbe Die- 
quemare. Like many other bivalved ſhell. 
fiſh, the oyſter has the power of ſquirting ont 
water with a conſiderable force. By thus 
ſuddenly and forcibly ejecting a quantity of 
water, the animal repulſes ſuch enemies as 
endeavour to inſinuate into its ſhell while 
open. By the ſame operation, if not firmly 
attached to rocks, to ſtones, or to one ano- 
ther, the oyſter retreats backwards, or tarts 
to a fide in a lateral direction. Any perſon 
may amuſe himſelf with the ſquirting and 
motions of oyſters, by putting them in a plate 
ſituated in a horizontal poſition, and which 
contains as much ſea-water as is ſufficient to 
cover them. The oyſter has been repreſent- 
ed by many authors as an animal deſtitute 
not only of motion, but of every ſpecies of ſen- 
ſation. The Abbé Dicquemare, however, has 
ſhown, that it can perform movements per- 
Sy conſonant to its wants, to the dangers 
it 
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it apprehends, and to the enemies by which 
it is attacked. Inſtead of being deſtitute of 
all ſenſation, oyſters are capable of deriving 
knowledge from experience. When remoy- 
ed from ſituations which are conſtantly cover- 
ed with the ſea, devoid of experience, they 


open their ſhells, loſe their water, and die in 


a few days. But, even when taken from fi- 
milar ſituations, and laid down in places from 
which the ſea occaſionally retires, they feel 


the effects of the ſun's rays, or of the cold air, 


or perhaps apprehend the attacks of enemies, 
and accordingly learn to keep their ſhells 
cloſe till the tide returns. Conduct of this 
kind plainly indicates both ſenſation and a 
degree of intelligence. 

The progreſſive motion of the ſex-urchin, 
or ſea-egg, a well known multivalved ſhell. 


fiſh, merits our attention. This animal, of 


which there are ſeveral ſpecies, is round, 


oval, or ſhaped like a bias-howl. The ſur- 


face of the ſhell is divided into beautiful tri- 
angular. compartments, and covered with 
numberleſs prickles; from which laſt circum- 
Hance it has received the appellation of /ea- 
urchin, or ſea-hedge-hog. Theſe triangles are 
ſeparated by regular belts, and perforated by 
a great number 4 holes. Each hole gives 


| lodge. 
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lodgement to a fleſhy horn fimilar to thoſe 
of the ſnail, and ſuſceptible of the ſame move. 
ments. Like the ſnail, the ſea-urchin uſes its 
horns when in motion; but their principal 
uſe is to fix the animal to rocks, ones, or the 
bottom of the ocean. By means of the horns 
and prickles, which proceed from almoſt eve- 
ry point of the ſhell, the ſea-urchin is ena. 
bled to walk either on its back or on its hel. 
ly. The limbs it moſt generally employs are 
thoſe which ſurround the mouth. But, when 
it chooſes, it can move forward, by turning 
on itſelf like the wheel of a coach. Thus the 
ſea-urchin furniſhes an example of an animal 
employing many thouſand limbs in its vari- 
ous movements. The reader may try to con- 
ceive the number of muſcles, of fibres, and 
of other apparatus, which are requiſite to the 
progreſſive motion of this little animal. 
The motion of that ſpecies of meduſa, or 
ſea-nettle, which attaches itſelf to rocks, and 
to the larger ſhell-fiſh, -is extremely flow. 
The ſea-nettles aſſume ſuch a variety of fi- 
gures, that it is impoſſible to deſcribe them 
under any determinate ſhape. In general, 
their bodies have a reſemblance to a truncat- 
ed cone. The baſe of the cone is applied to 


5 the rock, or other ſubſtance to which they ad- 
here, 
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here.. With regard to colour, ſome of them 
are red, ſome greeniſh, ſome whitiſh, and 
others are brown. When the mouth, which 
is very large, 18 expanded, its margin is ſur- 
rounded with a great number of fleſhy fila- 
ments, or horns, fimilar to thoſe of the ſnail. 
Theſe horns are diſpoſed in three rows around 
the mouth, and give the animal the appear- 
ance of a flower. Through each of theſe 
horns the ſea-nettle ſquirts water, like ſo 
many jets-d'eau. What is peculiar in the 
ſtructure of theſe creatures, the whole interi- 
or part of their bofly, or cone, is one cavity or 


ſtomach. When ſearching for food, they ex- 


tend their filaments, and entangle any ſmall 
animals they encounter. When they meet 
with their prey, they . inſtantly ſwallow it, 
and ſhut their mouths cloſe like a purſe. 
Though the. animal ſhould not exceed an 
inch, or an inch and a half, in diameter, as 
it is all mouth and ſtomach, it ſwallows large 
whelks and muſcles. . Theſe ſhell-animals 
ſometimes remain many days in the ftomach 
before they are ejected. Their nutrifying 


parts are at laſt, however, extracted; but 


how does the ſea-nettle get quit of the ſhell? 
The creature, has no other aperture in its 
body but the mouth, and this mouth is the in- 
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ſtrument by which it both receives nouriſh. 
ment, and diſcharges the excrement, or un- 


profitable part of its food. When the ſhell 


is not too large, the ſea-nettle has the power 


of turning its infide out, and by this ſtrange 
manoeuvre the ſhell is thrown out of the ho. 
dy, and the animal reſumes its former ſtate. 
But, when the ſhell preſents itſelf in a wrong 
poſition, the animal cannot diſcharge it in 


the uſual manner; but, what is extremely 


fingular, near the baſe of the cone, the body 
of the creature ſplits, as if a large wound had 
been made with a knife, and through this 
gaſh the ſhell of the muſcle, or other ſhell, 
is ejected. 

With regard to the progreſſive motion ofthe 
ſea-nettle, it is as flow as the hour-hand of a 
clock. The whole external part of its body 

is furniſhed with numerous muſcles. Theſe 
muſeles are tubular, and filled with a fluid, 
which makes them project in the form of pric- 
kles. By the inftrumentality of theſe mul: 
cles, the animal is enabled to perform the 
very ſlow motion Juft now mentioned. But 
this is not the only means by which the ſea- 
rettle is capable of moving. When it plea- 
ſes, it can looſen the baſe of the cone by which 
it is attached to the rock, reverſe its body, 
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and employ the filaments round its mouth as 
ſo many limbs. Still, however, 1ts move- 
ments are imperceptibly flow. For theſe 
facts ſeveral authors might be quoted; but 
we ſhall refer the reader Oy to M. de 
Bonnet“. 8 
Before we 3 this chapter, we ſhall 
juſt mention a mode of flying which is pecu- 
liar to certain inſets. The ma/on-bee, which 
is one of the ſolitary ſpecies, has received that 
appellation, becauſe it conſtructs a neſt with 
mud or mortar. Externally, this neſt has no 
regular appearance; and is, therefore, gene- 
rally regarded as a piece of dirt accidentally 
adhering to a wall. This habitation, how- 
ever unſeemly in its exterior aſpect, is fur. 
niſhed with regular cells, and often gives riſe 
to great conflicts, When the real proprietor 
is abroad in queſt of materials to finiſh - the 
gneſt, a ſtranger takes poſſeſſion. At meet- 
ing, a battle always enſues. This battle is 

| fought in the air, Sometimes they fly with 
ſuch rapidity and force againſt each other, 
| that both parties fall to the ground. But, in 
general, like hirds of prey, the one endea- 


= vours to riſe above the other, and to give a 


* Ocuvres de Bonnet, 4to. edit. tom. 5. pag. 34 5. 
A2 down- 
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downward blow. To avoid the ſtroke, the 
undermoſt, inſtead of flying forward or late. 
rally, is frequently obſerved to fly backward, 
This retrograde flight is likewiſe performed 
occafionally by the common houſe-fly, and 
ſome other inſets, though we are unahle to 
perceive what ſtimulates them to employ this 
uncommon movement, 
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ene 


Of the inſlin of Animals—Diviſzon of Inſtincts 
Examples of Pure Inſtinct — Of fuch In. 


Aincts as can accommodate themſelves to pecu- 


ar circumſtances and fi Huations—Of Inſtincts 

 improveable by obſervation and experience— 
Some remarks and concluſions from this * View 
of Inflinet. 


M. A N Y 3 have been invented with 


a view to explain the inſtinctive actions of 


animals; but none of them have received the 
general approbation of Philoſophers. This 
want of ſucceſs in the inveſtigation of a ſub- 
Jet ſo curious and ſo intereſting muſt be ow- 
ing to the operation of ſome powerful cauſes. 
Two of theſe cauſes appear to be a want of 
attention to the general oeconomy and man- 
ners of animals, and miſtaken notions con- 


cerning the dignity of human nature. From 


peruſing the compoſitions of moſt authors 
who have written upon animal inſtinct, it is 


evident, that they have chiefly derived their 


ideas, not from the various mental qualities 
diſcoverable in different ſpecies of animals, 


but 
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but from the feelings and propenſities of their 
 ewn minds. Some of them, at the ſame time, 
are ſo averſe to allow brutes a participation 
of that intelle& which man poſſeſſes in ſuch 
an eminent degree, that they conſider every 
animal action to be the reſult of pure mecha. 
niſm. But the great ſource of error on this 
ſubject is the uniform attempt to diſtinguiſh 
| inftinclve from rational motives. I ſhall, 
however, endeavour to ſhow that no ſuch diſ- 
tinction exiſts, and that the reaſoning facul- 
ty itſelf i is a neceſſary reſult of inſtinct. 
The proper method of inveſtigating ſub- 
jects of this kind, is to collect and arrange 
the facts which have been diſcovered, and to 
conſider whether theſe facts lead to any ge- 
neral concluſions. This method I have adopt. 
ed; and ſhall therefore exhibit examples of 
pure inſtincts; of ſuch inſtincts as can accom- 
modate themſelves to peculiar circumſtances 
and ſituations; and of inftin&s improveable 
by obſervation and experience. In the laſt 
pee, I ſhall draw ſome concluſions. 


I. O7 Pure Tuſtingss. 


By pure inſtincts, I mean thoſe, which, in- 
dependent of all inſtruction or experience, 
4 cena produce certain actions when 

5 parti 
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particular objects are preſented to animals, 
or when they are influenced by peculiar feel- 
ings... Of this claſs the following are exam- 
_ ples. 
In the 3 Seeder the inſtinct of ſuck- 
ing is exerted immediately after birth. This 
inſtinct is not excited by any ſmell peculiar 
to the mother, to milk, or to any other ſub- 
ſtance; for infants ſuck indiſcriminately every 
thing brought into contact with their mouths. 
The deſire of ſucking, therefore, is innate, 
and coeval with the appetite for air. 

The voiding of urine and excrement, ſneez- 


ing, retraction of the muſeles upon the appli- 
cation of any painful ſtimulus, the moving of 


the eye-lids, and other parts of the body, are 
likewiſe effects of original inſtincts, and eſ- 
ſential to the exiſtence of young animals. 
The love of light is exhibited by infants 
at a very early period. I have remarked evi- 
dent ſymptoms of this attachment on the third 
day after birth. When children are farther 
advanced, marks of the various paſſions gra- 
dually appear. The paſſion of fear is diſco- 
verable at the age of two months. It is cal- 
led forth by approaching the hand to the 
child's eye, and by any ſudden motion or 
unuſual noiſe. I once inftituted a courſe of 
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experiments to aſcertain the periods when 
the various paſſions, principles, or propenſi- 
ties, of the human mind are unfolded, and to 
mark the cauſes which firſt produced them. 
But, in leſs than five months after the birth 
of the child, the buſineſs became too compli- 
cated and extenſive for the time I had to be. 
ſtow on ſubjects of this nature. 

The brute creation affords innumerable 
examples of pure inflineis 

When caterpillars are ſhaken off a tree in 
every direction, all of them inſtantly turn to- 
ward the trunk, and climb up, though they 
had never formerly been on the ſurface of 
the ground. 
Young birds open their mouths upon hear- 
ing any kind of noiſe, as well as that of their 
mother's voice. They have no apprehenſions 
of harm; neither do they offer to uſe their 
wings till they acquire more ſtrength and 
experience. The hon's cub is not ferocious 

till he feels force and activity for deſtruction. 

In ſects invariably depoſit their eggs in fi- 

tuations moſt favourable for hatching and af- 
fording nouriſhment to their future progeny. 
Butterflies, and other inſects, whoſe offspring 
feed upon vegetables, uniformly fix their eggs 


upon ſuch plants as are moſt agreeable to the 
palate 
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palate and conſtitution of their young. Water 
inſects never depoſit their eggs on dry ground. 
I have ſeen butterflies which had been tranſ- 
formed in the houſe exlſibit marks of the 
greateſt uneaſineſs becauſe they could not find 
a proper nidus for their eggs; and, when 
every other reſource failed, they paſted the 
eggs on the panes of the window). 

Some ſpecies of animals look not to future 
wants. Others, as the bee and the beaver, are 
endowed with an inſtinct which has the ap- 
pearance of foreſight. They conſtruct maga- 
zines, and fill them with proviſions. 
The common bees attend the female, « or 
queen, do her many little ſervices, and even 
feed her with honey from their trunks. 
When deprived of the female, all their la- 
bours ceaſe , till a new one is obtained, whom 
they treat with much reſpect, and renew their 
uſual operations f. They make cells of three 
different dimenſions, for holding workers, 
drones, and females; and the queenibee;' in 
depoſiting her eggs, diſtinguiſnes the three 
different kinds, and never puts a royal or a 
drone egg into the cells deſtined for the re- 
ception of the working bees. What is equal- 
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* Reaumur, 12mo edit, vol. 9+ pag. 300. 
u 0 pag. 320. + Ibid. pag. 340. 
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ly ſingular, the number of theſe cells is pro. 
portioned to that of the different bees to be 
produced. One royal cell weighs as much as 
one hundred of the common kind |}. When 
there are ſeveral females in a hive, the bees 
work little till they have deſtroyed all the 
females but one. If more than a fingle fe. 
male were allowed to remain in a hive, a 
greater number of eggs would be laid than 
the working bees a are able to m cells for 
— 

The wood piercing bee, ch is one of the 
ſolitary ſpecies, gnaws, with amazing dexte- 
rity and perſeverance, a large hole in old 
timber. After laying her eggs in the cells, 
ſhe depoſits ſuch a quantity of glutinous mat- 
ter as nouriſhes the worms produced from 
theſe eggs till the time of their transforma- 
tion into flies. She then paſtes up the mouth 
of the hole, and leaves her future offspring 
to the proviſion ſhe has made for them. 
Tho bees of that ſpecies which build cylin- 
drical neſts with roſe-leaves, exhibit a very 
peculiar inſtindt. They firft dig a cylindr- 
cal hole in the earth. When that operation 

is finiſhed, they go in queſt of roſe-buſhes; 


|| Reaumur, tom. 10. pag. 124. 


_ 4. 
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and, after ſelecting leaves proper for their 
purpoſe, they cut oblong, curved, and even 
round pieces, exactly ſuited to form the 8 0 
ferent parts of the cylinder *. 

The ſolitary waſp digs holes in the fir, 
In each hole ſhe depoſits an egg. But how 
is the worm, after it is hatched, to be nouriſh- 
ed? Here the inſtinct of the mother merits 
attention. Though ſhe feeds not upon fleſh 
herſelf, and certainly knows not that an ani. 
mal is to proceed from the egg, and far leſs 
that this animal muſt be nouriſhed with 
other animals, ſhe collects ten or twelve ſmall 
green worms, which ſhe piles one above 
another, rolls them up in à circular form, 
and fixes them in the hole in ſuch a manner 
that they cannot move. When the waſp- 
worm is hatched, it is amply ſtored with the 
food Nature has deſtined for its ſupport. 
The green worms are devoured in fucceſ. 
lion ; and the number depoſited is exactly 
proportioned to the time neceffary for the 
growth and transformation of the waſp-worm 
into a fly, when'it iſſues from the hole; and 
is ers en of 3 its own 1 . 


wi 4% 


Fr tom. 11. pag. 138. 


+ Ibid. tom. 12. pag. 13. I Ibid. pag. 2232. 
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There are many other inſtances of 8 
mon waſps and flies, which, though they feed 
not themſelves upon worms, lay up proviſions 
of theſe animals for the nouriſhment of their 
young; and each kind is adapted to the con- 
ſtitution of the worm that is to e from 
their eggs 

Birds of the ſame — unleſs when re. 
rained by peculiar circumſtances, uniformly 
build their neſts of the ſame materials, and 
in the ſame form and ſituation, though they 
inhabit very different climates. When re- 
moved by neceſſity from their eggs, they haſ- 
ten back to them with anxiety. They turn 
and ſhift their eggs, which has the effect of 
heating them equally. Ducks and geeſe co. 
ver up their eggs till they return to the neſt. 
A hen fits with equal ardour upon eggs of a 
different ſpecies, or even upon artificial eggs. 
I have often contemplated with wonder an 
inſtinct of the ſwallow. When her offspring 
are very young, like other ſmall birds, ſbe 
carries their excrements out of the neſt. 
But, after they are older, ſhe attaches herſelt 
to the fade of the neſt, and, by ſome geſtures 
and ſounds, ſolicits the young to void their 


. * Reaumur, tom. 1 1. Page 38. 
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excrements: One of them immediately turns 
round, elevates its hind parts above the edge 
of the neſt, makes the proper effort, and the 
mother, before the dung is half protruded 
from the anus, lays hold of it with her bill, 
drags it out, carries it off, and drops it at a 
diſtance from the neſt. In all theſe opera- 
tions, men recogniſe the intentions of Na- 
ture; but they are hid from the animals who 
N them. 

The ſpider, the dermeſtes, and many in 
ſects of the beetle kind, exhibit an inſtinct 
of a very uncommon nature. When put in 
terror by a touch of the finger, the ſpider runs 
off with great ſwiftneſs: But, if he finds, 
that, whatever direction he takes, he is op- 
poſed by another finger, he then ſeems to de- 
Ipair of being able to eſcape, contracts his 
limbs and body, lies perfectly motionleſs, 
and counterfeits every ſymptom of death. In 
this fituation Thave pierced ſpiders with pins, 
and torn them to pieces, without their diſco- 
vering the ſmalleſt mark of pain. This fi- 
mulation of death has been aſcribed to a 
ſtrong convulſion, or ſtupor, occaſioned by ter- 

or. But this ſolution of the phaenomenon 
is erroneous. I have repeatedly tried the ex- 
periment, and uniformly found, that, if the 


object 
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object of terror be removed, in a few ſeconds. 
the animal runs off with great rapidity, 
Some beetles, when counterfeiting death, ſuf. 
fer themſelves to be gradually roaſted, with- 
out moving a ſingle joint. 

It is unneceſſary to give more * of 
pure inſtincts. I ſhall nn to 
the ſecond claſs, namely, 


II. 07 inſtindis which can accommoda te them- 

ſetves to peculiar circumſtances and i Fluations 

To this claſs many human inſtincts may 
be referred. But, as theſe inſtinctive pro- 
penſities are likewiſe highly improveable by 
experience and obſervation, examples of them 
will fall more . to be given ume the 
third claſs. | 

- Thoſe animals are moſt . pertect whoſe 
ſphere of knowledge extends to the greateſt 
number of objects. When interrupted in 
their operations, they know how to reſume 
their labours, and. to accompliſh their pur- 
poſes by different means. Some animals have 
no other power but that of contracting or 
extending their bodies. But the falcon, the 


dog, and the fox, pyrſue their prey Fit. in · 
telli dene and add rels: 
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The oftrich has been accuſed of unnatu- 


ralneſs, becauſe ſhe leaves her eggs to be 
hatched by the heat of the fun. In Senegal, 
where the heat is great, ſhe neglects her eggs 
during the day, but fits upon them in the 
night. At the Cape of Good Hope, however, 
where the degree of heat is leſs, the oſtrich, 
like other birds, fits upon her eggs both a 
and night. 

Rabbits dig holes in the ME" for mh 
and protection. But, after continuing long 
in a domeſtic ſtate, that reſource being un- 
neceſſary, they ſeldom employ this art“. 

Bees, when they have not room enough for 
their operations, augment the depth of their 
honey-cells f. The female bee, when the 


cells are not ſufficiently numerous to receive 
her eggs, lays two or three in each cell. But, 


a few days after, when the cells are increaſed, 
the working bees remove all the ſupernume- 
rary eggs, and depoſit them in the new con- 
ſtructed cells }. 

When a waſp, 1 in attempting to naar 
a dead companion from the neſt, finds the 
load too heavy, he cuts off its head, and car- 
ries it out in two portions ||. 


* Gazette Liter. tom. 3. pag. 228. 
+ Reaumur, tom. 10. pag. 29. t Ibid. pag. 240. 
| Tbid. tom. 11. pag. 241. 
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In countries infeſted with monkeys, many 
birds, which, in other climates, build in buſhes 
and the clefts of trees, ſuſpend their neſts upon 
flender twigs, and, by this ingenious device, 
elude the rapacity of their enemies. 
The nymphs of water-moths, common]y 
called cod-bazt, cover themſelves by means of 
gluten, with pieces of wood, ſtraw, ſinall 
ſhells, or gravel. It is neceſſary that they 
ſhould always be nearly in equilibrium with 
the water in which they hve. To accompliſh 
this purpoſe, when their habitations are too 
heavy, they add a piece of wood, when too 
light a bit of gravel *. 


I had a cat that frequented a cloſet, the 


door of which was faſtened by a common 
iron latch. A window was ſituated near the 
door. When the door was ſhut, the cat gave 
herſelf no uneaſineſs. As ſoon as ſhe tired 
of her confinement, ſhe mounted on the ſole 
of thewindow, and with her paw dexterouſly 
lifted the latch and came out. This prac- 
tice the continued for years. 

Theſe examples, I hope; are ſufficient. 


* Bonnet, tom. 5 pag. | 209. Reaumur, tom. 5. 
Page 215. 
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III. The third claſs comprehends all thoſe In- 
ſtints which are imp roveable A experience 
and obſervation. 


The ſuperiority of man over the other ani- 
mals ſeems to depend chiefly on the great 


p 


number of inftin&s with which his mind is 
endowed. Traces of every inſtinct he poſ- 
ſefles are diſcoverable in the brute creation. 


But no particular ſpecies enjoys the whole. 
On the contrary, moſt animals are limited to 
a ſmall number. This appears to be the rea- 
ſon why the inſtincts of brutes are ſtronger, 
and more ſteady 1 in their operation, than thoſe 
of man. A being aCtuated by a great variety 
of motives muſt neceſſarily reaſon, or, in 
other words, heſitate in his choice. Its con- 
duct, therefore, muſt often waver; and he 
will have the appearance of being inferior to 
another creature who is ſtimulated to action 
by a ſmaller number of motives. Man, ac. 
cordingly, has been confidered as the moſt 
vacillant and inconſiſtent of all animals. 
The remark 1s Juſt; but, inſtead of a cen- 
ſure, it is an encomium on the ſpecies. The 
10 of a dog, or a monkey, for the ſame 
reaſon, are more various, whimſical, and un- 
certain, than thoſe of a ſheep or a cow. 

Vo L. I. R Moſt 


} I 
1 
$ 
4 
A 
Cl 
1 
4 — 
Tr 
\ 
by 
A 
og 
7 
1 
N [ 
o 
K 
8 
T6 
1 
p 
j 
L q 
* 
10 
aq: 
15 
11 
K 4.1 
s: 
o 2 
7 1 
i, U 
1417 
1 
4 * ' 
* 


1 — „ 
A g = - * 
b * C35 — . . uy 2 r * * * 
— — n — RE tb = 


ba ov, RSX 


242 THE PHILOSOPHY 


Moſt human inſtincts receive improvement 
from experience and obſervation, and are ca. 
pable of a thouſand modifications. This is 
another ſource of man's ſuperiority over the 
brutes. When we are ſtimulated by a par- 
ticular inſtinct, inſtead of inſtantly obeying 
the impulſe, another inſtinct ariſes in oppo. 
fition, creates heſitation, and often totally 
extinguiſhes the original motive to action. 
The inſtinct of fear is daily counteracted by 
ambition or reſentment; and, in ſome minds, 
fear is too powerful for reſentment, or anyother 
inſtinct we poſſeſs. The inſtinct of anger is of. 
ten reſtrained hy the apprehenſion of danger, 
by the ſenſe of propriety, bycontempt, and even 
by compaſſion. Sympathy, which is one of 
our moſt amiable inſtincts, frequently yields 
to anger, ambition, and other motives. The 
inſtinct or ſenſe of morality is too often 
thwarted by ambition, reſentment, love, fear, 
and ſeveral of what I call modified or com- 
pounded inſtincts, ſuch as avarice, envy, &. 
The following are examples of modified, 

compounded, or extended inſtincts. 

Superſtition 1 is the inſtinct of fear extend 
ed to imaginary objects of terror. 

Devotion is an extenſion of the inſtinct of 
love to the Firſt Cauſe, or Ktithor of the 


Vnive rſe. 
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E RNeverence or reſpect for eminent charae- 1 | I 
ters is a ſpecies of devotion. _ þ | 
Ayarice is the inſtinct of love directed to 1 
an improper object. [| 
Hope is the inſtinct of love directed to fu- Fl 
ture good. 1 
Envy is 3 of love, avarice, am- +8 
bition, and fear. 1 
Benevolence is the inftinct of Was diffuſ- "KN 
ed over all animated beings. 3 e 1 
Sympathy 1 is the inſtin& of fear transfer. L | 
red to another perſon, and * back up- | ih N 
on ourſelyves. 1 
In this manner,: all the modified, compound. 1 
ed, or extended paſſions and propenſities of "ll 
the human mind, may be traced back to their 48 
original. 3 | 1 | 


The. inſtincts of brutes are 5 im- 
proved by obſervation and experience. A 
young dog, like a child, requires both time 
and art to unfold and perfect his natural in- 
ſtincts. If neglected by man, he learns from 
his companions how to act in particular fi- 
tuations: But, when he enjoys both theſe 
ſources of information, his talents ; are im- 
proved to a degree that often excites our aſto- 
niſhment. The ſame remark applies to all 
docile animals, as. the elephant, the horſe, 
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others, as fear, anger, the principle of imi- 


ation of the ſpecies. The calling forth « 


the camel, &c. Every man's recolleQion 
will ſupply him with many examples of the 
improveable 'talents of brutes; and, there. 
fore, .it is unneceſſary to be more explicit. 

" Having exhibited inftances of pure in- 
ſtinct, of inſtincts which accomodate them. 
ſelves to peculiar circumſtances and fituati. 
ons, and of inſtincts improveable by obſer. 
vation and * I ſhall now hazard 
a few remarks. 

From the example I have given, it appears 
that inftin& is an original quality of mind, 
which, in many animals, may be Improved, 
modified, and extended, by experience; that 
ſome inſtincts are coeval with birth; and that 


tation, and the power of reaſoning, or ba- 
lancing motives, are gradually unfolded, a 
cording to the exigencies of the animal, 
One of the ſtrongeſt inſtincts appears not till 
near the age of puberty; but by bad exam 
ple, and improper fituations, this inſtinctne 
deſire 3s often prematurely excited. The 
minds of ks as welt as thofe of men, 
have original qualities, deſtined for the pre 
ſervation. of the individual and the contint- 


S gr 


theſe qualities is not iuſtinct, but the er. 
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ertion or energy of inſtinct. Inſtincts exiſt 
before they act. What man or brutes learn 
by experience, though this experience be 
founded on inſtinct, cannot with propriety 
be called inſtinctive knowledge, but know- 
ledge derived from experience and obſerva- 
tion. Inſtinct ſhould be limited to ſuch ac- 
tions as every individual of a ſpecies exerts 
without the aid either of experience or imi- 
tation. Hence inſtinct may be defined, Eve- 
ry original quality of mind which produc- 
es particular feelings or actions, when the 
proper objects are preſented to it.“ Theſe 
qualities or inſtincts vary in particular ſpe- 
cies. Some are endowed with many, and 


others with few. In ſome they are ſtronger, 


in others weaker; ; and their ſtrength or 
weakneſs ſeems to be exactly proportioned 


to their number. The difference of talents 


among men who have had the ſame culture, 


ariſes from a bluntneſs, or abſolute depriva- 


tion, of ſome original or modified inſtincts. 
Tafte or love of particular objects, whether 
animated, animated, or artificial, is in 


ſome men ſo obtuſe, that we often fay it is 


entirely wanting. Inſects have . in- 
ſtincts than men or quadrupeds; but the ex- 
ertions of inſects are ſo uniform and ſteady, 
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that they excite the admiration of every be- 


holder. 


Senſation implies a auen principle or 
mind. Whatever feels, therefore, is mind. 
Of courſe, the loweſt ſpecies of animals are 
endowed with mind - But the minds of ani. 
mals have very different powers; and theſe 


powers are expreſſed by peculiar action. 


The ſtructure of their bodies is uniformly 
adapted to the powers of their minds. We 
never ſee a mature animal attempting aAti. 
ons which Nature has not enabled it to per- 


form, by beſtowing on it proper inſtruments. 


A bee collects the materials of honey and 
wax, but attempts not to gnaw rotten wood, 
like the waſp.—Neither does peculiarity of 
ſtructure prompt the actions of brutes. Calves 
puſh with their heads long before their 
horns are grown. This and fimilar exam- 
ples, ſhew, that the inſtincts of brutes ex- 
iſt previous to the expanſion of thoſe in- 
ſtruments which Nature intended they ſhould 


_ employ. " 


This view of inftin& is ſimple, removes 
every objection to the exiſtence of mind in 
brutes, and unfolds all their actions, by re- 
ferring them to motives perfectly fimilar to 
thoſe by which man is actuated. There is 
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perhaps, a greater difference between the 
mental powers of ſome animals than between 
thoſe of man and the moſt ſagacious brutes. 
Inſtincts may be conſidered as ſo many in- 
ternal ſenſes, of which ſome animals have 
a greater, and others a ſmaller number. 
Theſe ſenſes, in different ſpecies, are like- 
wiſe more or leſs ductile; and the animals 
poſſeſſing them are, of courſe, more or leſs 
ſuſceptible of improving, and of acquiring 
knowledge. | 
The notion. that animals are machines, is 
perhaps too ablurd to merit refutation. 
Though no animal is endowed with mental 
powers equal to thoſe of man, yet there is 
not a faculty of the human mind, but evi- 
dent marks of its exiſtence are to be found 


in particular animals. Senſes, memory, ima- 


gination, the principle of imitation, curioſi- 
ty, cunning, ingenuity, devotion, or reſpect 
for ſuperiors, gratitude, are all diſcoverable 
in the brute creation. Neither is art denied 
to them. They build in various ſtyles; they 


dig; they wage war; they extract peculiar 


ſubſtances from water, from plants, from 
the earth; they modulate their voices ſo as 
to communicate their wants, their ſentiments, 
their pleaſures and pains, their apprehenſions 
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of danger, and their proſpects of future good 


| Every ſpecies has its own language, which 


18 perfectly underſtood by the individuals. 
They alk and give aſſiſtance to each other. 
They ſpeak of their neceſſities; and this 
branch of their language is more or leſs ex. 
tended, in proportion to the number of their 
wants. Geſtures and inarticulate ſounds are the 
figns of their thoughts. It is neceſſary that 
the ſame ſentiments ſhould produce the ſame 
ſounds and the ſame movements; and, con- 
ſequently, each individual of a ſpecies muſt 
have the ſame organization. Birds and qua- 
drupeds, accordingly, are incapable of hold- 
ing diſcourſe to each other, or communicating 
the ideas and feelings they poſſeſs in com- 
mon. The language of geſture prepares for 
that of articulation; and ſome animals are 


capable of acquiring a knowledge of articu- 


late ſounds. They firſt judge of our thoughts 
by our geftures; and afterwards acquire the 
habit of connecting theſe thoughts with the 
language in which we expreſs them. It is 
in this manner that the elephant and the dog 
learn to obey the commands of their maſters. 

/ Infants are exactly in the ſame condition 
with brutes. They underftand ſome of our 


; geſtures” atid words long before they can ar- 


ticulate. 
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ticulate. They diſcover their wants by gel- 
tures and inarticulate ſounds, the meaning of 
which the nurſe learns by experience. Dif- 
ferent infants have different modes of expreſ- 
ſing their wants. This is the reaſon why 
nurſes know the intentions of infants, though 
they are perfectly unintelligible to ſtrangers. 
When an infant, accordingly, is transferred 
from one nurſe to another, the former in. 
ſtructs the latter in the geſtures and inarticu- f 
late language of the child. | * 
The idea of a machine implies a ſelec fs i 
combination of the common properties of 
matter. The regularity of its movements is 
a proof that they are totally diſtin& from 
animal or ſpontaneous motion. A machine 
has nothing analogous to · ſenſation, which is 
the loweſt characteriſtic of an animal. An "vp 
animated machine, therefore, is an abſurd 
abuſe of terms. It confounds what Nature 
has diſtinguiſhed in the moſt unambiguous 
manner. The inſtincts of hrutes are in ge- |: 
neral, ſtronger, and leſs ſubje& to reſtraint, | 
than thoſe of man. The reaſon. is plain: 
They have not an equal number of inſtincts 1 
to curb, counterbalance, or moderate their A 
motives to particular actions. Hence they RY 
have often the appearance of acting by mere 3 
impulſe; and this circumſtance has led 
ſome 
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ſomie | philoſophers to conſider brutes as 
machines. But they reflect not that children, 
ſavages, and ignorant men, act nearly in the 
fame manner. It is ſociety and culture which 
ſoften and moderate the paſſions and actions 
of men, as well as thoſe of docile animals. 

Brutes, like men, learn to ſee objects in 
their proper poſition, to judge of diſtances 
and heights, and of hurtful, pleaſurable, or 
indifferent bodies. Without ſome portion of 
reaſon, therefore, they could never acquire 
the faculty of making a proper uſe of their 


will not ſeize a piece of meat in preſence of 
his maſter, unleſs it be given to him: But 
with his eyes, his movements, and his voice, 
he makes the moſt humble and expreflive pe- 
tition. If this balancing of motives be not 
reaſoning, I know not by what other name 
it can be called, 

Animals, recently after- birth, know not 
how to avoid danger. Neither can they 
make a proper uſe of their members. But 
experience ſoon teaches them what is plea- 


hurtful and what ſalutary. A young cat, or 
a dog, who has had no experience of leaping 
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cipitate itſelf from the top of a high wall. 
But, after perceiving that certain heights are 
hurtful, and others innoffenſive, the animal 
learns to make the diſtinction, and never af- 
terwards can be prevailed upon to leap from 
a height which it knows will be es 
of pain. 

Voung animals examine every object they 
meet with. In this inveſtigation they em- 
ploy all their organs. The firſt periods of 
their life are dedicated to ſtudy. 
run about, and make frolickſome gambols, 
it is Nature ſporting with them for their in- 
ſtruction. In this manner they improve their 
faculties and organs, and acquire an intimate 
knowledge of the objects which ſurround 
Men who, from peculiar circum- 
ſtances, have been prevented from mingling 
with companions, and engaging in the diffe. 
rent amuſements and exerciſes of youth, are 
always awkard in their movements, cannot 
uſe their organs with eaſe or dexterity, and 
often continue, during life, ignorant of 
the moſt common objects, 

From the above facts and reaſoning, it 
ſeems to be apparent, that inſtincts are ori- 
ginal qualities of mind; that every animal 
is poſſeſſed of ſome of theſe qualities; that 
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the intelligence and reſources of animals are 
proportioned to the number of inſtincts with 
which their minds are endowed ; that all ani. 
mals are, in ſome meaſure, rational beings; 
and that the dignity and ſuperiority of the 
human intelle& are neceſſary reſults, not of 
the conformation of our bodies, but of the 
great variety of inftints which Nature has 
been pleaſed to confer on the ſpecies. 
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No O nin of which we have any e 
ledge is endowed with more than the five ex- 
cal ſenſes of ſmelling, taſting, hearing, 
touch, and ſeeing; and no animal, however 
imperfect, is deſtitute of the whole. With- 
out organs of ſenſation, in a ſmaller or great- 
er number, antmal or intellectual exiftence 

is to us an inconceivable idea. Hence the 
notion of the ancients, and of a very few 
moderns, that this earth as well as all the 
heavenly bodies, are intelligent beings, 
though they have not the veſtige of any in- 

ſtrument of ſenſation, or of any thing ana- 
logous to our ideas of animation, except me- 
chanical motion, is too abſurd even to be ſe- 
riouſly mentionet. of rod 

Upon this n ſubject, as it com- 
prehends every ſource of information, and 
every motive to action in man, as well as in 
the inferior animals, it is not ſurpriſing that 
ſo much has been written, and that ſb ma- 
ny different theories have been invented, 
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and ſubmitted to public inſpection. Some 
of theſe theories ſhall be taken notice of in a 
curſory manner, and others, as unworthy of 
attention, ſhall be paſſed over in filence. 
Our obſervations on the different inſtru- 
ments of ſenſation ſhall proceed in the fol. 
lowing order, namely, of the ſenſes of ſmel. 
ling, of taſting, of hearing, of touch, and of 
ſeeing. In general, it may be remarked, that 
all ſenſation is conveyed to the mind by an 
unknown influence of the nerves. If the op- 
tic, olfactory, or any nerve diſtributed over 
an organ of ſenſation, be cut, or rendered pa- 
ralytic, the animal inſtantly loſes that parti- 
cular ſenſe. This is a fact univerſally eſta- 
bliſhed by experiment. But that the nerves, 
which' are perfectly fimilar in every part of 
the body, ſhould, when diſtributed over the 
eye, the ear, the tongue, the noſe, convey to 
the mind feelings ſo different, is the moſt 
myſterious part of this ſubject. When M. de 
Bonnet tells us, that every organ of ſenſe pro- 
bably conſiſts of fibres ſpecifically different; 
and that theſe fibres are particular ſenſes en- 
dowed with a peculiar manner of acting, cor- 
reſponding to the perceptions they excite in 
the mind; he means to reaſon; but he does 
| e 119 Sr) 0847 } 0 


F ® 
17, 1144 


OF NATURAL HISTORY. #255 


no more than give a circumlocution for 
the fact. | 
Or SUELLING.... - 

IN man, and many other animals, the or- 
gan by which the ſenſe of ſmelling is con- 
veyed to the mind, has received the general 
appellation of noſe, or ng/{7i1s. The more im- 
mediate inftrument of this ſenſation is a ſoft, 
vaſcular, porous membrane, covered with 
numerous papillae, and is known by the name 
of membrana pituitaria, or membrana Schneide- 
riana. This membrane is totally covered 
with infinite ramifications and convolutions 
of the olfactory nerves. Theſe nerves are 
almoſt naked, and expoſed to the action of 
the air which paſſes through the noſe in per. 


forming the function of reſpiration. But 


Nature, ever attentive to the eaſe and conve- 
nience of her creatures, has furniſhed the 
noſtrils with a number of glands, or ſmall 
arteries, which ſetrete a thick infipid mucus. 
By this mucus, the olfactory nerves are de- 
fended from the action of the air, and from 
the painful ſtimuli of acrid odours. 
The odours perceived by ſmelling are ex- 
tremely various. Some of them convey to 
us the moſt delightful and refreſhing ſenſa- 


tions, 
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tions, and others are: painful, noxious, and 
diſguſting. All bodies in Nature, whether 
ſolid or fluid, whether animated or inanimat. 
edz*@ntinually ſend forth to the air certain 
elimi. or emanations from their reſpectlve 
ſubſtances. Theſe effluvia float in the at. 
moſere, and act upon the olfactory nerves 
af different animals, and ſometimes of differ. 
| ent. individuals of the ſame ſpecies, in ſuch a 
mandy” as to produce very different ſenſa- 
tions. What is pleaſant ta the noſtrils of one 
mim is highly offenſive to thoſe of another. 
Brataganimals ſelect their food chieffy by 
employing the ſenſe of ſmelling, and it ſel. 
den deceives them. They eaſily diſtinguiſn 
noxious from ſalutary focd; and they care- 
_ tulravoid the one, and uſe the other for 
nauriſhment. The ſame thing happens with 
regard to the drink of animals. A cow, when 


it xan he obtained, always repairs to the clear · 


eſt and freſheſt ſtreams; but a horſe, from 
ſome inſtinctive impulſe, uniformly railcs 
the mud with his feet, and renders the water 
impure, before he drinks. © 

im che ſelection of food, men are greath 
aſſified, even in the moſt luxurious ſtate of 
dociety, by the ſenſe of ſmelling. By ſmel- 

ling ine often rejebt food as noxious, and will 
EET 1 not 
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not riſk the other teſt of taſting. Victuals 
which have a putrid ſmell, are equally of- 
fenſive to our noſtrils as hurtful to our con- 
ſtitutions, we avoid with abhorrence; but we 
are equally allured to eat ſubſtances which 
have a grateful and ſavoury odour. The 
more frequent and more acute diſcern- 
ment of brutes in the exerciſe of this ſenſe, 
is entirely owing to their freedom, and to 
their uſing natural productions alone. But 
men in ſociety, by the arts of cookery, by the 

unnatural aſſemblage of twenty ingredients 
in one diſh, blunt, corrupt, and deceive both 
their ſenſes of ſmelling and of taſting. Were 
we inthe ſame natural condition as the brutes, 
our ſenſe of ſmelling would enable us to diſ- 
tinguiſh, with equal certainty, noxious from 
ſalutary food. Brutes, as well as men, pre- 
fer particular foods to others. This may be 
_ conſidered as a ſpecies of luxury; but it ſhould 
likewiſe be conſidered, that all the articles 
they uſe are either animal or vegetable ſub- 
ſtances in a natural ſtate, neither converted 
into a thouſand forms and qualities by the 
operation of fire and water, nor having their 
ſavour exalted by ſtimulating condiments. 
Domeſtic animals are nearly in the ſame con- 
dition with luxurious men. A pampered dog 
Vor. I, 8 ſnuffs 
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ſnuffs and rejects many kinds of food, which, 
in a natural ſtate, he would devour with ez. 
gerneſs. 

It is not unworthy of remark, that, in all 
animals, the organs of ſmelling and of taſting 
are uniformly ſituated very near each other, 
Here the intention of Nature is evident. The 
vicinity of theſe two ſenfes forms a double 
guard in the ſelection of food. Were they 
placed in diſtant parts of the body, they could 
not ſo readily give mutual aid to one ano- 
ther. 

But aſſiſtance in the choice of food is not 
the only advantage that men and other ani- 
mals derive from the ſenſe of ſmelling. Eve. 
ry body in nature, whether animal, vegeta- 
Hle, or mineral, when expoſed to the air, con. 
tinually ſends forth emanations, or effluvia, 
of ſuch extreme ſubtilty, that no eye can per- 
ceive them. Theſe effluvia, or volatile par- 
ticles, diffuſe themſelves through the air, and 
moſt of them are recogniſed, by the organ of 
ſmelling, to be either agreeable or diſagree 
able. To give ſome idea of the inconceivable 
minuteneſs of theſe particles, and of the 
amazing ſenſibility of the noſtrils of animals 
the odour of muſk has been known to fill a 


large ſpace for ſeveral years without lolng 
: th 
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any perceptible part of its weight. Thus, the 
air we breathe is perpetually impregnated 
with an infinity of different particles which 
ſtimulate the olfactory nerves, and give riſe 
to the ſenſation of ſmell. When our ſenſes 
are not vitiated by unnatural habits, they are 
not only faithful monitors of danger, but 
convey to us the moſt exquiſite pleaſures. 
Even the ſenſe of ſmelling is always produc- 
tive either of pleaſure or pain. The fragrance 
of a roſe, and of many other flowers, is not 
only pleaſant, but gives a refreſhing and de- 
lightful ſtimulus to the whole ſyſtem, and 
may be conſidered as a ſpecies of wholeſome 
nouriſhment; while the odours proceeding 
from hemlock, and from many other noxious 
vegetable, animal, and mineral ſubſtances, 
are highly offenſive to our noſtrils. Hence 
we are naturally compelled to embrace the 
one claſs of ſenſations and to avoid the other. 

Some animals, as the dog, the fox, the ra- 
ven, &c. are endowed with a moſt exquiſite 
ſenſe of ſmelling. A dog ſcents various kinds 
of game at conſiderable diſtances; and, if the 
fact were not confirmed by daily experience, 
it could hardly gain credit, that he can trace 
the odour of his maſter's foot through all the 
winding fireets of a populous city. If we 
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| judge from our own feelings, this extreme 
Ii! ſenſibility in the noſe of a dog is to us per- 
* fectly incomprehenſible. 

| The ſenſe of ſmelling, like that of ſome 
other ſenſes, may be perverted or corrupted 
by habit. - The ſnuffing, chewing, and ſmok. 
ing tobacco, though at firſt diſagreeable, be. 
come, by the power of habit, not only plea. 
ſant, but almoſt indiſpenſible. The ſame re- 
mark is applicable to the practice of ſwal. 

lowing ardent ſpirits, the moſt deleterious of 
all poiſons, becauſe the moſt extenſtvely em- 

ployed. How the natural ſtate of the nerves, 

and of the ſenſations conveyed by them, 

ſhould be ſo completely changed, we are to- 

tally ignorant. The conſtitution of the nerves 

often varies in different individuals of the 

ſame ſpecies. An odour which is diſguſtful 

to one man 1s highly grateful to another. 1 

knew a gentleman who was in the daily ha- 

bit of lighting and putting out candles, that 

he might enjoy the pleaſure of their ſmell. 

Few men, I ſuppoſe, would envy him. 


IN . 


THE tongue and palate are the great in. 
aruments of this ſenſation. With much wiſ— 


dom and propriety the organ of taſte is pt 
ate 
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ated in ſuch a manner as enables it to be a 
guardian to the alimentary canal, and to aſ- 
fiſt the organ of ſmell in diſtinguiſhing ſalu- 
tary from noxious food. The tongue, like 
the other inftruments of ſenſation, is amply 
ſupplied with nerves. The terminations of 
theſe nerves appear on the ſurface of the 
tongue in the form of papillae, or minute nip- 
ples, which are always erected on the appli- 
cation of ſapid or ſtimulating ſubſtances, 
This elevation and extenſion of the papillae, 
by bringing larger portions of the nerves into 
contact with the ſubſtances applied to the 
tongue, give additional ſtrength to the ſenſa- 
tion, and enable us to judge with greater ac. 
curacy concerning their nature and qualities, 
Beſide the nervous papillae, the tongue is 
perpetually moiſtened with faliva, a liquor 
which, though inſipid itſelf, is one great cauſe 
of all taſtes. The ſaliva of animals is a very 
powerful ſolvent. Every ſubſtance applied 
to the tongue is partially diſſolved by the fa- 
liva before the ſenſation of taſte is excited. 
When the tongue is rendered dry by diſeaſe, 
or any other cauſe, the ſenſe of taſte is either 
vitiated or totally annihilated. 

In ſome men, the ſenſe of taſte is ſo blunt, 
that they cannot diſtinguiſh with any degree 
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of accuracy the different ſpecies of that ſen. 
ſation. ' In others, whether from Nature or 
from habit, this ſenſe is ſo acute, that they 
can perceive the niceſt diſtinctions in the ſa- 
vour of ſolids and of liquids. 

The ſenſations conveyed to the mind hy 
taſte, like thoſe of all the ſenſes, are either 
agreeable, diſagreeable, or indifferent. The 
pleaſures ariſing from this ſenſe are not only 
great, but highly uſeful to every animal. 
The ſenſe itſelf, however, is comparatively 
groſs; for, in ſmelling, hearing, and ſeeing, 
ſenſations are excited by emanations or un- 
dulations proceeding from bodies at great di- 
ſtances from the animals who perceive them. 
But, in taſting, the object muſt be brought 
into actual contact with the tongue before its 
qualities can be diſcovered. How this pro- 
portionally groſs ſenſe ſhould have been ſe. 
lected, and figuratively applied to the gene- 
ral perception of every thing beautiful and 
ſublime, whether in Nature or in art, it 1 
difficult to determine. The inquiry, how- 
ever, would not he incurious, whether men 
who have an obtuſe ſenſe of taſting material 
ſubſtances are likewiſe deficient in the percep- 
tion of beauty and deformity. 


Though 
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Though the ſenſe of taſte varies in ſome 
individuals, yet, like figurative taſte, the ſtan- 
dard of agreeable and diſagreeble, of plea- 
fant and painful, is almoſt univerſally diffuſ- 
ed over mankind and the brute creation, 
Every horſe, and every ox, when in a natu- 
ral ſtate, eat and reject, the ſame ſpecies of 
food. But men in ſociety, as well as domeſ- 
tic animals, are induced by habit, by neceſſi- 
ty, or by imitation, to acquire a taſte for 

many diſhes, and combinations of ſubſtances, 
which, before the natural diſcriminating ſenſe 
is perverted, would be rejected with diſguſt. 
Some individuals of the human ſpecies have 
an averſion to particular kinds of food, which 
are generally agreeable. This averſion may 
be either original or acquired. I knew a 
child, who, from the moment he was wean- 
ed, could never be induced -to take milk of 
any kind. Thele original averſions muſt be 
aſcribed to ſome peculiar modifications in 
the ſtructure of the organ, or in the diſpoſi- 
tion of its nerves. But, in general, diſguſt at 
particular foods is produced by ſurfeits, which 
injure the ſtomach, and create, in that exqui- 
fitely irritable viſcus, an inſuperable antipa- 
thy to receive nouriſhment which formerly 
gave it ſo much uneaſineſs to digeſt. 
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Brute animals, eſpecially thoſe which feed 
upon herbage, and are not liable to be cor. 
rupted by example or neceſſity, diſtinguiſh 
taſtes with wonderful accuracy. By the ap. 
plication of the tongue, they inſtantly perceive 
whether any plant is ſalutary or noxious. 
To enable them, amidſt a thouſand plants, to 
make this diſcrimination, their nervous pa. 
pillae, and their tongues, are proportionally 
much larger than thoſe of man, 


BY HEARING. 


THE ſenſation of hearing is conveyed to 
the mind by undulations of air ſtriking the 
ear, an organ of a very delicate and complex 
ſtructure. In man and quadrupeds, the ex- 
ternal ears are large, and provided with muſ- 
cles by which they can ere and move them 
from fide to ſide, in order to catch the undu- 
lations produced in the air by the vibrations 
of ſonorous bodies, or to diſtinguiſh with 
greater accuracy the ſpecies of ſound, and the 
nature and ſituation of the animal or object 
from which it proceeds. Though the human 
ears, like thoſe of quadrupeds, are furniſhed 
with muſcles, evidently intended for ſimilar 
movements, yet, I know not for what reaſon, 


there is not one man in a million who has 
the 
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the power of moving his ears. When we liſ⸗ 
ten to a feeble ſound, we are conſcious of an 
exertion; but that exertion, and the motions 
produced by it, are confined to the internal 
parts of the organ. 

The canals or paſſages to the internal parts 
of the ear are cylindrical, ſomewhat contort- 
ed, and become gradually ſmaller till they 
reach the membrana tympani, which covers 
what is called the drum of the ear, This 
membrane, which is extremely ſenſible, when 
acted upon by undulations of air, however ex- 
cited, conveys, by means of a complex appa- 
ratus of bones, nerves, &c. the ſenſation of 
ſound to the brain or ſentient principle. 

That air is the medium by which all ſounds 
are propagated, has been eſtabliſhed by re- 
peated experiments. The ſound of a bell, 
ſuſpended in the receiver of an air- pump, 
gradually diminiſhes as the air is exhauſted, 
till it almoſt entirely ceaſes to be heard. On 
the other hand, when the quantity of air is 
increaſed by a condenſer, the intenlity of the 
found is proportionally augmented. Mr. 
Haukſbee, in a paper publiſhed in the Philo- 
ſophical Tranſactions, has proved, that ſounds 
4 actually produced cannot be tranſmitted 
= through a vacuum, or a ſpace deprived of air. 
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I took,” ſays he, © a ſtrong receiver, armed 
with a braſs hoop at the bottom, in which 
I included a bell as large as it could well 
© contain. This receiver I ſcrewed ſtrongly 
down to a braſs plate with a wet leather he. 
< tween, and it was full of common air, which 
could nowiſe make its eſcape. Thus ſecur. 
ed, it was ſet on the pump, where it was 
© covered with another large receiver. In 
© this manner, the air contained between the 
© outward and the inward receivers was ex- 
© hauſted. Now here I was ſure, when the 
© clapper ſhould be made to ſtrike the bell, 
© there would be actually ſound produced in 
the inward receiver; the air in which was 
© of the ſame denſity as common air, could 
< ſuffer no alteration by the vacuum on its 
© outfide, ſo ſtrongly was it ſecured on all 
© parts. Thus, all being ready for trial, the 
© clapper was made to ſtrike the bell; but! 
found that there was no tranſmiſſion of 1 
through the vacuum, though I was ſure there 
« was actual ſound produced in the inward 
receiver.“ 

To enable us to underſtand the manner in 
which ſounds are propagated through the 
air, philoſophers have had recourſe to the 


undulations produced by a ſtone thrown 11 
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a pond of ſtagnating water. Theſe undula- 
tions aſſume the form of circular waves, 
which ſucceſſively proceed from the place 
where the ſtone ſtruck the water, as from a 
center, and continually dilate, and become 
greater and greater as they recede from that 
center, till they reach the banks of the water, 
where they either vaniſh or are reflected. 
Now, as air is likewiſe a fluid, ſimilar undu- 
lations, though to us inviſible, are produced 
in it by the vibrations of ſonorous bodies, and 
are alſo propagated to great diſtances in ſuc- 
ceſſiwe waves or rings. Theſe undulations 
of the air, when they come into contact with 
our organs of hearing, make ſuch a tremu- 
lous impreſſion upon them as excites in our 
minds the ſenſation of found. This analogy, 
though not altogether perfect, is ſufficient to 
illuſtrate thoſe inviſible motions of the air by 
which ſounds are conveyed from one place 
to another, and to give an idea of echoes, or 
reflected undulations of that fluid. 

The celerity with which ſounds, or undu- 
lations of air, move, has been exactly com- 
puted. All ſounds, whether acute or grave, 
ſtrong or weak, move at the rate of 1142 feet 
in a ſecond of time. Hence, whenever the 
lightning of thunder, or the fire of artillery, 
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are ſeen, their actual diſtances from the ob. 
ſerver may be eaſily aſcertained by the vibra. 


tions of a pendulum. This velocity, it is 


true, may be a little augmented or diminiſh. 
ed by favourable or by contrary winds, and 
by heat or cold. But the difference, even in 
high winds, is ſo trifling, that, for any uſeful 
purpoſe, it ſcarcely merits attention. 

Infants hear bluntly, becauſe the bones of 
their ears are ſoft and cartilaginous; and, of 
courſe, the tremulations excited in them by 
the motions of the air are comparatively 
weak. Young children, accordingly, are ex- 
tremely fond of noiſe. It rouſes their atten- 
tion, and conveys to them the agreeable ſen- 
ſation of ſound ; but feeble ſounds are not 
perceived, which gives infants, like deaf per- 
ſons, the appearance of inattention, or rather 
of ſtupidity. 

The force or intenſity of ſound is augment- 
ed by reflection from ſurrounding bodies. It 
is from this cauſe that the human voice, of 
any other noiſe, is always weaker, and leß 
diſtinctly heard in the open air than in 
houſe. 

The modifications of ſound are not leſs va. 
rious than thoſe of taſtes or odours. Ihe 


car is capable of diſtinguiſhing ſome hundred 
tones 
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tones in ſound, and probably as many de- 
grees of ſtrength in the ſame tones. By com- 
dining theſe, many thouſand ſimple ſounds, 
S which differ either in tone or in ſtrength, are 
perceived and diſtinguiſhed by the ear. A 
violin, a flute, a French-horn, may each of 
them give the ſame tone; but the ear eaſily 
makes the diftintion. The immenſe varie- 
ty of ſenſations, ariſing from the organs of 
ſmelling, of taſting, and of hearing, enables 
animals to judge concerning the nature and 
ſituation of external objects. By habit we 


cular ſpecies of ſounds proceed. Previous to 
all experience, we could not diſtinguiſh whe- 
ther a ſound came from the right or the left, 
from above or below, from a greater or a 
ſmaller diſtance. or whether it was the ſound 
of a coach, of a drum, of a bell, or of an ani- 
mal. By catching cold, I once had a tempo- 
rary deafneſs in my left ear. I was ſurpriſed 
to find that I had loſt the faculty of perceive 
ing the fituation from which ſounds proceed. 
ed. If a dog barked on the left, I thought 
the noiſe came from the right. This circum- 
ſtance excited my curioſity : But, upon recol- 
lection, I knew that my left ear was deaf; 
and that every ſound I heard was perceived 
ſolely 


learn to know the bodies from which parti. 
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ſolely by the right; and, conſequently, I gif. 
covered the cauſe of the deception. 

Hearing enables us to perceive all the agree. 
able ſenſations conveyed to our minds by the 


melody and harmony of ſounds. This, to a 


man at leaſt, is a great ſource of pleaſure and 
of innocent amuſement. But ſome men are 
almoſt totally deſtitute of the faculty of dif. 
tinguiſhing muſical ſounds, and of perceiy. 
ing thoſe delightful and diverſified feelings 
excited by the various combinations of mu. 
fical tones. Moſt men derive pleaſure from 
particular ſpecies of muſic. But a muſical 
ear, in a reſtricted, ſenſe, is by no means a 
general qualification. An ear for muſic, how- 
ever, though not to be acquired by ſtudy, 
when the faculty itſelf is wanting, may be 
highly improved by habit and culture. But- 
fon, after examining a number of perſons who 
had no ear for muſic, ſays, that every one of 
them heard worſe in one ear than in the 
other; and aſcribes their inabikty of diftin- 
guiſhing muſical expreſſion to that defect. 
But a muſical ear ſeems to have no deper- 
dence on acuteneſs or bluntneſs of hearing 
whether in one or in both ears. There are 
many examples of people who may be ſaid 


to be half deaf, and yet are both fond of mu- 
fic, 
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* fic, and ſkilful practitioners. An ear for 
= muſic, like a genius for painting or poetry, 
i: a gift of Nature, and is born with the poſ- 
ſeſſor. 

Beſide the innumerable pleaſures we derive 
from muſic and agreeable ſounds, the exten- 
fon and improvement of artzficzal language 
muſt be conlidered as objects of the greateſt 
importance to the human race. Without the 
ſenſe of hearing, mankind would forever have 
remained mute. I mention ar7zfical, or im- 
proved language, becauſe, from a thouſand 
obſervations which every perſon muſt have 
made, it is perfectly apparent, that, if deſti- 
tute of a natural language, neither man nor 
the brute creation“ could poſſibly have ex- 
iſted and continued their ſpecies. As brutes, 
without information or experience, are capa- 
ble of communicating to each other, by par- 


and pains, their wants and deſires, it would 
be the higheſt abſurdity to ſuppoſe that the 
great Creator ſhould have denied to man, the 
nobleſt animal that inhabits this globe, the 
{ame indiſpenfible privilege. Without a baſis 
there can be no fabric. Without a natural no 


more Explicit in a future work. 


artificial 


ticular ſounds and geſtures, their pleaſures 


Concerning the language of beaſts, I ſhall, perhaps, be 
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artificzal language could poſſibly have exiſt. 
ed. This point is clearly demonſtrated, in a 
few words, by that moſt ingenious, candid, 


and profound philoſopher, Dr. Thomas Reid, 
Profeſſor of Moral Philoſophy in the Univer. 
ſity of Glaſgow. If mankind, fays Dr. Reid, 
© had not a natural language, they could never 
© have invented an artificial one by their rea- 
< fon and ingenuity. For all artificial lan- 
© guage ſuppoſes ſome compact or agreement 
© to affix a certain meaning to certain ſigns; 
therefore, there muſt be compacts or agree- 
< meuts before the uſe of artificial igns ; but 
© there can be no compact or agreement with- 
© out ſigns, nor without language; and there- 
fore there mult be a natural language be- 
© fore any artificial language can be invent- 
ed“. Let any man try to overturn this 
argument, which is founded, not upon ela- 
Pliyſical conjecture, but upon the ſolid bats 
of fact and uncontrovertible regſoing. The 
elements, or conſtituent parts of the natural 
language of mankind, the Doctor reduces to 
three kinds; modulations of the voice, geſ- 
tures, and features. By means of theſe, 
ſays he, two ſavages, who have no common 


* Doctor Reid's Inquiry into the Human Mind, on the 
Principles of Common Senſe, pag. 93. 


artificial 
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artificial language, can converſe together; 
can communicate their thoughts in ſome 
tolerable manner; can aſk and refuſe, at. 
firm and deny, threaten and ſupplicate; 
can traffic, enter into covenants, and plight 
their faith.” 

I can perceive only one plauſible objection 
to this reaſoning. If it may be ſaid, man 


a) 


La 


were endowed with a natural language, this 


language muſt be univerſal ; from what ſource, 
then, can the great diverſity of languages in 
different nations, and tribes of the human 
race, be derived? The ſolution of this queſ- 
tion depends not upon metaphyſical argu- 
ments, but upon fact and experience. I have 
had conſiderable opportunities of obſerving 
the behaviour of children. Infants when ve- 
ry young, have nearly the ſame modes of ex. 
preſſing their pleaſures and pains, their de- 
fires and averſions. Theſe they communi- 
cate by voice, geſture, and feature; and eve- 
ry infant, whatever be the country, climate, 
or language, uniformly expreſſts its feelings 
almoſt in the ſame manner. But when they 
arrive at nine or twelve months of age, a 
different ſcene is exhibited. They then, be- 
ide the general expreſſions of feeling and 
deſire, attempt to give names to particular 


VoL. I. '” objects. 
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objects. Here artifice begins. In their at. 
tempts, previous to the capacity of imitating 
articulate ſounds, every individual infant ut. 
ters different ſounds, or rather gives differ. 
ent names, to ſignify the ſame objects 
of its deſire or averſion. Beſide this 
natural attempt towards a nomenclature, in. 
fants, during the period above mentioned, 
(for the time varies according to the health 
and vivacity of the child), frequently make 
continued orations. Theſe orations conſiſt 
both of articulate and inarticulate ſounds, 
of which no man can give an idea in writ- 
ing. But moſt men, and every woman who 
has nurſed cluldren, will perfectly under- 
ſtand what I cannot expreſs. From the fact, 
that children actually utter different ſounds, 
or give different names to denote the ſame 
objects, I imagine, ariſes all that diverſity of 
languages, which, by exhauſting time and 
attention, retard the progreſs and improve- 
ment both of Art and Science. If any num- 
ber of children, or of ſolitary ſavages, ſhould 
chance to aſſociate, the names of objects 
would ſoon be ſettled by imitation ard con- 
ſent. By obſervation and experience the 
number of names would be augmented, # 
well as the qualities or attributes of the ob- 


jects themlelves; and, in the progres of 
— time; 
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time, a new and artificial language would be 
gradually formed. While this operation is 
going on in one corner of a country, twenty ſi- 
milar aſſociations andcompacts may be form- 
ing, or already formed, in different nations, 
or in different diſtricts of the ſame nation, 
all of which would give birth to ſeparate ar- 
tificial languages. | 
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THE ſenſations of ſmelling, taſting, hear- 
ing, and ſeeing, are conveyed to us by par- 
tial organs, which are all confined to the 
head. But the ſenſe of touching, or of feel- 
ing, is not only common to theſe organs but 
extends over almoſt every part of the body, 
whether external or internal. Though every 
ſenſation may be comprehended under the 
general appellation of feeling, yet what is 
called the ſenſe of ouch is properly reſtricted - 
to the different ſenſations excited by bodies 
applied to the ſkin, and particularly to the 
tips of the fingers. 

With regard to ſenſation in general, it is 
worthy of remark, that the eyes, the ears, 
the noſtrils, the tongue and palate, the palms 
of the hands, eſpecially towards the points of 
the fingers, are more amply ſupplied with 
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nerves than any other external parts of the 
body. The terminations of the nerves on 
the ſurface of the ſkin are ſoft and pulpy, and 


form minute protuberances reſembling the 


nap of freeze- cloth, though greatly inferior 
in magnitude. Theſe protuberances have re. 
ceived the denomination of nervous papillae, 
They might be called animal feelers ; for 
they are obviouſly the immediate inſtruments 
of ſenſation. If an object he preſented to 
the eye, or any other organ of ſenſation, - 
certain feelings are excited, which are either 
agreeable or diſagreeable, according to the 
real or imaginary qualities which we conſi- 


der as belonging to that object. The feelings 


thus excited inſtantly produce a change in 
the ſenſitive organs by which they are occa- 
ſioned. If the object be poſſeſſed of diſagree- 


able qualities, averſion is the neceſſary con- 


ſequence. But, if beauty and utility are per. 
ceived in the object, pleaſant emotions ſpring 
up in the mind, which naturally induce 
a ſimilar tone or diſpoſition in the organs 
ſuited for the enjoyment of theſe qualities. 

When examining or enjoying. any object, 
it 1s natural to inquire what are the changes 
produced in the nervous papillae, or organs 


of ſenſation? It an * poſſeſſed of agree 
able 
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able feelings is perceived, the nervous papil- 
lae inſtantly extend themſelves, and from a 


ſtate of flaccidity, become comparatively ri- 


gid like briſtles. This extenſion of the pa- 
pillae is not conjectural: It is founded on 


anatomical obſervation, and, in ſome caſes, 
may be ſeen and felt by perſons of acute and 
diſcerning ſenſations. When a man in the 
dark inclines to examine any ſubſtance, in 


order to diſcover its figure, or other quali- 


ties, he perceives a kind of rigidity at the 
tips of his fingers. If the fingers are kept 
long in this ſtatè the rigidity of the nervous pa- 
pillae will give him a kind of pain or anx- 
iety, which it is impoſſible to deſcribe. The 
cauſe of this pain is an over-diſtenſion 
of the papillae. If a ſmall inſe& creeps 
a man's hand, when the papillae are flaccid, 
its movements are not perceived : But, if he 
happens to direct his eye to the animal, he 
immediately extends his papillae, and feels 
diſtinctly all its motions. If a body be pre- 
ſent, which, in the common ſtate of the nerves, 
has ſcarcely any ſenſible odour, by extend- 
ing the papillae of the noftrils, an agreeable, 
diſagreeable, or indifferent ſmell will be per- 
ceived. When two perſons are whiſpering, 
and we wiſh to know what is ſaid, we firetch 
the papilae, and the other organs of hear- 
ing, which are exceedingly complex. If a 
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ſound is too low for making an impreſſion 
on the papillae in their natural fate of relax. 
ation, we are apt to overſtretch the organ, 
which produces a painful, or irkſome fee]. 
ing. When we examine a mite, or any very 
minute object, by the naked eye, a pain is 
propagated over every part of that organ, 
Several cauſes may concur in producing this 
pain, ſuch as the dilating of the pupil, and 
the adjuſting the cryſtalline lens; but the 
chief cauſe muſt be aſcribed to the preterna- 
tural intumeſcence and extenſion of the pa- 
pillae of the retina, the ſubſtance of which 
is a mere congeries of nervous terminations. 
This circumſtance confirms a former remark, 
that the immediate organs of ſenſation were 
more copiouſly ſupplied with nervous papil- 
lae than thoſe parts whoſe uſes require not 
ſuch exquiſite ſenſibility ; for a diſtinction in 
this reſpect 1s obſervable even among the 
ſenſitive organs themſelves. They are fur- 
niſhed with nerves exactly proportioned to 
the ſubtility of the objects whoſe impreſſions 
they are fitted to receive. The eye poſſeſſes 
by far the greateſt number. The particles of 
light are ſo minute, that, had not this wile 
proviſion been obſerved in the conſtruction 
of the eye, it could neyer have been able to 

diſtinguiſh 
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diſtinguiſh objects with ſuch accuracy as at 
preſent it is' capable of performing. When 
an infipid body, or a body which conveys 
but a very feeble ſenſation of taſte, 1s appli- 
ed to the tongue, we are conſcious of an ef- 
fort which that organ makes in order to diſ- 
cover the quality of the body thus applied. 
This effort is nothing but the ſtretching of 
the nervous papillae, that they may enlarge 
the field of contact with the body under ex- 
amination. : 
The pleaſure or pain produced by the ſenſe 
of touch depends chiefly on the friction, or 
number of irapulſes, made upon the papillae, 
Embrace any agreeable body with your hand, 
and allow it to remain perfectly at reſt, and 
you will find the pleaſure not half fo exqui. 


lite as when the hand is gently moved back. 
ward and forward upon the ſurface. Apply 


the hand to a piece of velvet, and it is mere. 
ly agreeable: Rub the hand repeatedly on 
the ſurface of the cloth, and the pleaſant feel. 
ing will be augmented in proportion to the 
number of impulſes on the papillae. When 
a man is pinched with hunger, the fight or 
idea of palatable food raiſes the whole pa- 
pillae of his tongue and ſtomach. From this 
circumſtance he is highly regaled by eating. 


But, 


*% . 
Sek - 


Mt a OO Wt og 


Res 2 22 


— - 
D 
: is 7 x: 7 


1 N i 


. — — * — — 
0 ' 2 * * 8 2 ” —_—_—_— . - - Pu 3 - > 2 y if 
» 8 1 * wag! _ 
4 Ae * A 4 


— 


1 


— 


age — — — — 


— 

r 

* „ „ „ — = — a 
2 * 


r 


2 2 
„ 
260 „„ 


1 * N N —— ww — * — — 9 
PE Lerne n 
== — r r 


n 


T ˙ AA 


4 2 n * 
EA ä 
a — — 
þ 2 


, ud v o 1 - 4 4 — — 2 — os. T3 
, 7 1 . y ul b » — 
op AA — Ry 5 822 . 4 we" ed ee ak + ho — — * — N = * 
L — . 4 7 _ 4” Mu — 2 7 * 1 PP, ok * — 
Fe 1 — EY 1 l a on n b © £ — by e ———— Q 44 n „ 
. p 5 5 Tas 2 r 8 7 2 l = 
0 , Aa — = þ * * — 2 1 S > 
nn eo — 2 a . _ _— * r - -Y — 2 28 * * ” 2 - — IV” 0 — 2 3 
rf r N - 8 0 12 F — — — - N — 2 Y — 
jp - 2 * 0 . . — - SS -wv - « . — 0 
3293 2 2 ” . — = 
4 Tag > 
- — by — __ a—— — 5 5 2 2 
— * = a — — wa L G l —— — — — | 
1 . wn pn — — — . — — — — * oY 5 — = = — — I 3 2 — 
- X ' — — _—_ - * bY ——— — 8 _ - n — 2 — > = 
N — — — — er 1 . — - 2 —_—_— < = \ a 28 * — — 
f of * — > 5 , 23 ».- 53-4 .. dy \ 6 , A 
= 0 


PE Ls LE hn hed _ * 
IEICE IS a oy bn het 
282 — 5 — m—_ =_ * 
= = OBA — * "2 —— * 
2 —_ - 5 —ů—ů— 


— — — 
— ——— — 


5 yy 
— — 


— — 


nn 

—— — 5 

——— 
Ng — 


. ET; 


* 2 1 4 = 

* * 2 1 oF 

AE a SLA EVEED, 5; 8 
* 


RR 


r CETTBECRESPWES > nz 


- — — — 
— 4 5 . — 
A a 
— a+ 4 
. v 


— 
— 


22 
— 
<5 
<C-— * rr 
ae oo oo 
* * —— — 
3 


3 PA No 4 * (K ” ON 1 4 — * ** * — 
L . Ap Ker r 
1 5 225 ye UL a. Td Ra. IS — + — 


— _ 
4 SN . 
% 4 2 * * 
7 a N y 
— — — 22 
w_— — — 2 
- TIS S p - 4 n 
be L _ b 4 « 4 
2 en — T2 + Rs r Þ 4 
£ ; 7 2 Fr 
e rt ey tn - 1 
2 
— 4 E = 
- = x * 4 * . 
me TTY - 
n 
* = \ LY * 


—— 


2992 
AI 
by 


r —— — — = 8 
- r ES - ms 
N . . . oa b # 
* R 68 ä ted. 


. a HEALED: ne 


* by ant 
* * — 1 : i 
——— — — . - ts LE * 


rr 


— 


— . 


— ! ——vũ ot — 2 Os 
— — 
ka 


W 


— — — 
err 
N — Es Ts 


— CE = > 2 
— 5 — - PID - i _ a 
— — —— — — —— 5 _— PRs 
* —— * - * eaten * 


-— 2 
— — 


— — on 
— TXxxS 
1 pe 
— — — 
— — - 
_ 105 ie re — * 
— 


| 


280 THE PHILOSOPHY 


— * 
9 r 
l N * — 
l rn 1 * n 
s " ou” Ft —— . * . —— mu 
: : — — — — — 
— — 5 — — — _ a — — — — Seen a — — — — yy : . — ̃ — — 
7 — 2 : > — — — — 4 — co <4» r — — * — a my N 4 a pe — — -- — 
rh tees — oe. au us — 2 ee WeG u e EF; | * oro 
Saks _ * ; - i . ; * PE: MN CASTE 5 e 4 4 = 5 Lady - - 
z 1 * 32 — 1 — . 
— — — — — > — , — : — | — = — — — — — —— — 
«„ —— —-— — — 2 r 2 PI 1.9, - we Ja IEICE CCR LKRTR.,TT - — 2 7 2 — " —_ 
" . . 2 2 — — — . a 25 » — 
N ISI yr CNT x > - 2 — ts rn — S ore : 2 D * rr : wh wy * 10 : no ET 4 - - 
* 


But, if he eats the ſame ſpecies of food when 
his ſtomach is leſs keen, the pleaſure in the 
one cale is not to be compared with what is 
felt in the other. The cauſe is obvious: His 
deſire was not ſo urgent; the object, of courſe, 
was leſs alluring ; and therefore he was more 
remiſs in erecting his papillae, or in putting 
them in a tone ſuited to ſuch eminent grati. 
fication. 

The ſame obſervations are applicable to 
diſagreeable or painful objects of contract. 
If the hand is laid upon a gritty ſtone, or 
a piece of ruſty iron, the feeling is diſagree- 
able; but if it is frequently rubbed upon the 
ſurface of theſe bodies, the feeling becomes in- 
ſufferably irkſome. 

It is by the ſenſe of touch that men, and 
other animals, are enabled to perceive and 
determine many qualities of external bodies. 
By this ſenſe we acquire the ideas of hard- 
neſs and ſoftneſs, of roughneſs and ſmooth- 
neſs, of heat and cold, of preſſure and weight, 
of figure, and of diſtance. The ſenſe of touch 
is mote uniform, and liable to fewer decep- 
tions, than thoſe of ſmelling, taſting, hear- 
ing, and ſeeing; becauſe in examining the 
qualities of objects, the bodies themſelves 
muſt be brought into actual contact with the 


organ, 
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organ, without the intervention of 'any me- 
dium, the variations of which might miſlead 
the judgment. 


0 83 EEC 


OF all the ſenſes that of ſeeing is unqueſ- 
tionably the nobleſt, the moſt refined, and 


the moſt extenſive. The ear informs us of 


the exiſtence of objects at comparatively ſmall 
diſtances; and its information is often imper- 
fect and fallacious. But the organ of fight, 
which is moſt admirably conſtructed, not on- 
ly enables us to perceive thouſands of objects 
at one glance, together with their vatious 
figures, colours, and apparent poſitions, but, 
even when unarmed, to form ideas of the ſun 
and planets, and of many of the fixed ſtars; 
and thus connects us with bodies ſo remote, 
that imagination 1s loſt when it attempts to 
form a conception of their immenſe magni - 


tude and diſtances. This natural field of vi- 


hon, however great, has been vaſtly extend- 
ed by the invention of optical inſtruments. 
When aided by the teleſcope, the eye pene- 
trates into regions of ſpace, and perceives 
ſtars innumerable, which, without the aſſiſ- 
tance of art, would to us have no exiſtence. 
Our ideas of the beauty, magnitude, and re- 
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moteneſs or vicinity of external objects, are 


|} chiefly derived from this delicate and acute 4 
| inſtrument of ſenſation. . 
11 Before proceeding to the peculiarities of 
1 viſion, and the general properties of light, 1 
fl we ſhall give a ſhort deſcription of the firuc- MF 
| ture of the eye. . 
Wi The globe of the eye is compoſed of three 
1 f q humours, called agueous, cry/talline, and vi. | IF 
kh treous ; and of the retina, ciliary ligament, and | 1 
1 iris. All theſe are contained within the ch. 
j 15 rotica and cornea, or capſule of the eye. The : 
"ny white part of the cornea 1s opaque; but the ; 
Wl. Pupil, or fight of the eye, through which the { 
1 rays of light paſs, is tranſparent. The agu- t 
1 ous humour is ameniſcus, or a convex exterior. n 
| | ly, and concave internally. The cxy/tallin: 
| tumour is doubly convex; and its exterior p 
convexity is embraced by the concave ſurface n 
of the aqueous. The vitreous humour is like- n 
wile a meniſcus; its concave ſurface embrac- 9 
es the interior convexity of the cryſtalline, ci 
and its convex ſurface is encompaſſed by the t 
retina, which is a fine expanſion of the me- WWF r: 
dullary fibres of the optic nerve ſpread up- d 
on the convex ſurface of the vitreous humour, m 
and covering the bottom of the eye. The ci at 
liary ligament is a ring of fibres, which in- ne 


cloſe 
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cloſe the edges of the cryſtalline, and ſtretch 
inright lines towards its center. When theſe 
fibres contract, the diſtance between the re- 
tina and cryſtalline is lengthened ; and that 
diſtance is ſhortened when theſe fibres are in 
a relaxed ſtate. The iris is that coloured 
circle which ſurrounds the pupil. 

By this curious apparatus all the phaeno- 
mena of viſion are conveyed to the mind. 
But, before we enter upon the manner in 
which the different parts of the eye concur 
in tranſmitting the rays of light and the ima- 
ges of objects to the retina, it will be neceſ- 
ſary to give ſome general ideas concerning 
the nature of light, which is the univerſal 
medium of viſion. 

Light conſiſts of innumerable rays, which 
proceed in direct lines from every part of lu- 
minous bodies. The motion of light, though 
not inſtantaneous, is inconceivably ſwift. To 
give ſome comparative idea of its great velo- 
city, it has been diſcovered by philoſophers, 
that rays of light coming from the ſun 
reach this earth in ſeven minutes. Now, the 
diſtange of the earth from the ſun is fo im- 
menſe, that, ſuppoſing a cannon ball to move 
at the rate of 500 feet in a ſecond, it could 
not come from the ſun to the earth in leſs 
than 
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than 2g years. At this rate, the velocity of 
light will be above 10 million of times grez. 
ter than that of a cannon ball. 

The rays of light, though they proceed in 


direct lines from luminous bodies, are re. 


fracted, or bent out of their courſe, in paſſing 
through different mediums, as the air, glaſs, 
and every tranſparent ſubſtances; but, when 
they fall upon opaque bodies; they are reflect. 


ed. Rays proceeding from any object, and 


paſſing through a convex glaſs or lens, are 
refracted and collected into a point, or ſmall 
ſpace, at a certain diſtance from the glaſs, 
which is called the focus of that lens. 

The white light conveyed to us by the ſun 
is not homogeneous, but conſiſts of ſeven dif. 
ferently coloured rays, or what are called the 
primary colours. Theſe differently coloured 


rays were diſcovered by Sir Iſaac Newton 


to have different degrees of refrangibility. 
When the white light of the ſun was made 
to paſs through a glaſs priſm, he found, that, 
inftead of retaining its original whiteneſs, it 
exhihited ſeven diſtinct colours, and that this 
phaenomenon was produced by the ſeveral 
rays in the compoſition of white light being 
more or leſs refracted, or turned from the! 


direct courſe. The fimple primary colours 
are 
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are ſeven in number, namely, red, orange, 
yellow, green, blue, indigo, and violet. Red 
is the leaſt, and violet the moſt refrangible 
parts of white light. A proper mixture of 
all the ſeven primary colours conſtitutes 
whiteneſs; and by various combinations of 
the primary colours, all the compound colours 
exhibited either in Nature or art are produe- 
ed. Any ſurface appears black when it re- 
flects little or no light. 

The different humours of the eye, and the 
cryſtalline lens, are all denſer than the air or 
water; of courſe, their power of refracting 
the rays of light is likewiſe greater. The 
rays proceeding ſrom every point of an ob- 
ject enter the pupil; and the refraction of the 
different parts of the eye, which act as a lens, 
neceſſarily makes them croſs each other in 
S# their paſſage to the retina. After croſſing, 
WW they diverge till they are ſtopped by the re- 

W tina, where they form an inverted picture. 
The upper part of the object is painted on the 
lower part of the retina, and the right ſide 
upon the left, &c. The celebrated Kepler 
firſt diſcovered, that diſtin, but inverted 
pictures of every object we behold are paint 
ed on the retina by the rays of light proceed- 
ing from vifible objects. This diſcovery na- 
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turally led Kepler, as well as many other 
philoſophers ſince his time, to inquire how 
we ſhould ſee objects erect from inverted ima. 
ges on the retina. 

Many ingenious theories have been invent. 
ed, and many volumes have been written, in 
order to explain this ſeemingly difficult queſ. 
tion. To give even a curſory view of theſe 
theories would not only be tedious, but in a 


great meaſure uſeleſs. We ſhall therefore 


only remark, that their authors uniformly aſ. 
ſumed it as a principle, that, becauſe the pic 
tures are inverted on the retina, the mind 
ought alſo to perceive them in the ſame po- 
fition. It is certain, that, unleſs diſtin ima- 
ges are painted on the retina, objects cannot 
be clearly perceived. If, from too little light, 
remoteneſs, or any other cauſe, a picture is 
indiſtinctly painted on the retina, an obſcure 
or indiſtinct idea of the object is conveyed to 
the mind. The picture on the retina, there- 
fore, is ſo far the cauſe of viſion, that 
unleſs this picture be clear and well defined, 
our ideas of the figure, colour, and other qua- 
lities of any object preſented to the eye, will 
be obſcure and imperfect. The retina of the 
eye reſembles a canvas on which objects are 
painted. The colours of theſe pictures are 

bright 
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bright or obſcure, in proportion to the diſtan- 
ces of the objects repreſented. When objects 
are very remote, their pictures on the retina 
are ſo faint, that they are entirely obliterated 
by the vigorous and lively impreſſions of 
nearer objects, with which we are every way 
ſurrounded. On the other hand, when near 
objects emit a feeble light only, compared 
with that which proceeds from a remote ob- 
ject, as, for example, when we view luminous 
bodies in the night, then very diſtant objects 
make diſtinct pictures on the retina, and be- 
come perfectly. vifſible. Hence a man, by 
placing himſelf in a dark ſituation, and look- 
ing through a long tube, without the inter- 
vention of a glaſs, may make a kind of teleſ- 
cope, which will have a conſiderable effect 
even during the day. For the ſame reaſon, 
a man at the bottom of a deep pit can ſee the 
ſtars at noon. 

The firſt and greateſt error in viſion, in 
the opinion of many authors, ariſes from the 
inverted repreſentation of objects upon the 
retina; and they maintain, that, till children 
learn the real poſition of bodies by the ſenſe 
of feeling, they ſee every object inverted. 
But new born animals, whether of the human 
or brute ſpecies, ſee objects, not inverted, but 
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in their real poſitions, independently of all 
Experience, or of any opportunity of reQity. 


ing the ſuppoſed illuſion by the ſenſe of touch. 


Animals fee objects in their real poſition by 
a law of Nature, and by the inſtrumentality 
of the eye and optic nerve. Were it nota 
law of Nature, or of the conſtitution of ani 
mals, to ſee objects erect, though their 1mages 
be inverted on the retina, an inverted object 
could not poſſibly appear inverted ; for, in this 
Eaſe, we ſhould not be obliged to have re- 
courſe to experience, or to the ſenſe of feel- 
ing. Beſides, it is an eſtabliſhed fact, that 
blind men, who had been reſtored to ſight by 
chirurgical operations, inſtantly ſaw objects 
in their real poſition“. There is no relation 
to the principles of optics, in the ſenſation of 
feeling, by which an image, painted by rays 
of light on ſoft white nervous terminations, 
is conveyed through a moſt opaque body, in 
4 long courſe of perfect darkneſs, to the brain. 
Indeed; the ſenſe by which the perceiving 


. nerves of any kind are affected, is not an image 


or idea of the object. The idea of redneſs 
has nothing in common with the leaſt reftan- 
gible portions of light ſeparated from the 
other fix coloured rays of which white light 


* Haller. Phyſiol tom. 2. pag. 87. ; 
1 
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is compoſed. The pain of burning repreſents 
not to the mind any thing of that ſwift and 
ſubtle matter by which the nervous threads 
are broken or deſtroyed. There is nothing 
in the idea of a ſharp ſound; from a cord of a 
certain length, which can inform the mind 
that this cord vibrates 2000 times in a ſe- 
cone 7. : 
Another queſtion with regard to viſion has 
been much agitated by philoſophers. Be- 
cauſe a ſeparate image of every object is paint- 
ed on the retina of each eye, it was conclud- 
ed, that we naturally ſee all objects double; 
that we learn to correct this error of viſion by 
the ſenſe of touching ; and that, if the ſenſe 
of ſeeing were not conſtantly rectified by that 


of touching, we ſhould be perpetually deceiv. 


ed as to the poſition, number, and ſituation 


of objects. The Count de Buffon mentions 


the real fact, though he aſcrihes it to a wrong 
cauſe. © When two images, ſays he, fall on 
© correſponding parts of the retinae, or thoſe 
parts which are always affected at the ſame 
time, objects appear fingle, becauſe we are 
* accuſtomed to judge of them in this manner. 
* But, when the images of objects fall upon 


* For a more ample diſcuſſion of this point, ſee Haller. 


Phyſiol. tom. 2.;—and Dr. Reid's Inquiry. 
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parts of the retinae which are not uſually 
affected at the ſame time, they then appear 
double, becauſe we have not acquired the 
© habit of rectifying this unuſual ſenſation. 
Mr. Cheſſelden, in his anatomy, relates the 
© caſe of a man who had been affected with 
© a ſtrabiſmus, or ſquinting, in conſequence 
© of a blow on the head. This man ſaw every 
object double for a long time: But he gra. 
< dually learned to correct this error of viſion, 
with regard to objects which were familiar 
© to him; and, at laſt, he ſaw every object 
< fangle as formerly, though the ſquinting was 
© never removed. This is a proof ſtill more 
direct, that we really ſee all objects double, 
© and that it is by habit alone we learn to 
© conceive them to be fingle *. 

In this, and other paſſages, the Count de 
Buffon has pointed out the genuine cauſe (or 
ultimate fact) why we ſee objects ſingle witl 
two eyes. He tells us, that, though a diſtin 


image is painted on each retina, whenever | 
theſe images are painted on correſponding | 
points of the retinae, an object is perceive 
to be fingle. It is equally true, that, whe! | 
one eye is diſtorted by the finger, or a 

0 


other cauſe, in ſuch a manner that the image 


* Buffon, vol. 3- pag- 7. Tranſlat. 


are 
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are painted on points of the retinae which 
do not correſpond, the object 1s perceived to 
be double. Objects which are much nearer, 
or much more remote, than that to which 
both eyes are directed, appear double. If a 
candle is placedat the diftanceof ten feet, 
and a man holds his finger at arm's-length 
between his eyes and the candle, when he 
looks at the candle, he ſees his finger double, 
and, when he looks at his finger, he ſees the 
candle double. © In this phaenomenon,' Dr. 
Reid properly remarks, it is evident to thoſe 
© who underſtand optics, that the pictures of 
objects which are ſeen double, do not fall 
© upon points of the retinae which are ſimi- 
© larly ſituated, but that the pictures of ob- 
jects ſeen ſingle do fall upon points ſimilar- 
© Iy ſituated. Whence we infer, that as the 
© points of the two retinae, which are ſimi- 
© larly ſituated with regard to the centers, do 
© correſpond, ſo thoſe which are diſſimilarly 
© fituated do not correſpond. It is to be ob- 
© ſerved, that although, in ſuch caſes as are 
mentioned in the laſt phaenomenon, we 
© have been accuſtomed from infancy to ſee 
objects double which we know to be ſingle; 
* yet cuſtom, and experience of the unity of 
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© the object, never take away this appearance 
© of duplicity *.* 

The ſenſe of ſeeing, without the aid of ex- 
perience, conveys no idea of diſtance. If not 
aſſiſted by the ſenſe of touching, all objects 
would ſeem to be in contact with the eye it- 
ſelf. Objects appear larger or ſmaller ac- 
cording as they approach or recede from the 
eye, or according to the angle they ſubtend. 
A fly, when very near the eye, ſeems to be 
larger than a horſe or an ox at a diſtance. 
Children can have no idea of the relative 
magnitude of objects, becauſe they have no 
notion of the different diſtances at which they 
are ſeen. It is only after meaſuring ſpace by 
extending the hand, or by tranſporting their 
bodies from one place to another, that chil- 
dren acquire juſt ideas concerning the rea! 


diſtances and magnitudes of objects. Their 


ideas of magnitude reſult entirely from the 
angle formed by the extreme rays reflected 
from the ſuperior and inferior parts of the 
object: Hence every near object muſt appear 
to he large, and every diſtant one ſmall. But 
after, by touch, having acquired ideas of di. 
ſtances, the judgment concerning magnitude 
begins to be rectified. If we judge ſolely by 


* Dr. Reid's Inquiry, &c. pag. 287. , | 
the 


OF NATURAL HISTORY. 293 


the eye, and have not acquired the habit of 
conſidering the ſame objects to be equally 
large, though ſeen at different diſtances, the 
neareſt of two men, though of equal fize, 
would ſeem to be many times larger than the 
' fartheſt, But we know that the laſt man is 
equally large with the firſt; and, therefore, 
we judge him to be of the ſame dimenſions. 
Any diſtance ceaſes to be familiar to us, when 
the interval is vertical, inſtead of being hori- 
zontal; hecauſe all the experiments by which 
we uſually rectify the errors of viſion, with 
regard to diſfances, are made horizontally. 
We have not the habit of judging concerning 
the magnitude of objects which are much ele- 
vated above or ſunk below us. This is the 
reaſon that, when viewing men from the top 


of a tower, or when looking up to a globe 


or a cock on the top of a ſteeple, we think 
theſe objects much ſmaller than when ſeen 
at equal diſtances in a horizontal direction. 
During the night, on account of the dark- 
neſs, we have no proper idea of diſtance, 
and, of courſe, judge of the magnitude of 
objects ſolely by the largeneſs of the an- 


gle or image formed in the eye, which ne- 


oeſſarily produces a variety of deceptions. 
When travelling in the night, we are liable 
ta miſtake a buſh that is near to us for a tree 
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at a diſtance, or a diſtant tree for a buſh which 
is at hand. When benighted in a part of the 


country with which we are unacquainted, and, 


of courſe, unable to judge of the diſtance and 
figure of objects, we are every moment liable 


to all the deceptions of viſion. This is the 


origin of that dread which ſome men feel in 
the dark, and of thoſe ghoſts and horrihle 
figures which ſo many people poſitively aſſert 
they have ſeen in the night. Such figures 
are commonly ſaid to exiſt in the imagina- 
tion only; but they often have a real exiſ. 


| tence in the eye; for, when we have no other 


mode of recognifing unknown objects but by 
the angle they form in the eye, their mag- 
nitudeis uniformly augmented in proportion 
to their vicinity. If an object, at the diſtance 
of twenty or thirty paces, appears to be only 
a few feet high, its height, when viewed 


within two or three feet of the eye, will ſeem 


to be many fathoms. Objects, in this ſitua- 
tion, muſt excite terror and aſtoniſhment in 
the ſpeCtator, till he approaches and recog- 
niſes them by actual feeling; for the moment 
4 man examines an object properly, the gi- 


gantic figure it aſſumed in the eye inſtantly 


vaniſhes, and its apparent magnitude is re- 
duced to its real dimenſions. But if, inſtead 
of 
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of approaching an obje& of this kind, the 
ſpectator flies from it, he retains the idea 
which the image of it formed in his eye, and 
he may affirm with truth, that he beheld an 
object terrible in its aſpect, and enormous in 
its fize. Hence the notion of ſpectres, and 
of horrible figures, is founded in nature, and 
depends not ſolely on imagination. 

When we have no idea of the diftance of 
objects by a previous knowledge of the ſpace 


between them and the eye, we try to judge of 


their magnitudes by recogniſing their figures. 
But, when their figures are not diſtinguiſh- 
able, we perceive thoſe which are moſt bril- 
liant in colour to be neareſt, and thoſe that 
are moſt obſcure to be at the greateſt diſtance. 
From this mode of judging many deceptions 
originate. When a number of objects are 
placed in a right line, as lamps in a long 
ſtreet, we cannot judge of their proximity or 
remoteneſs but by the different quantities of 
light they tranſmit to the eye. Of courſe, if 
the lamps neareſt the eye happen to be more 
obſcure than thoſe which are more remote, 


the firſt will appear to be laſt, and the laſt 
firſt. | 


— 


PK 
r | — 


e 


> — * 8 8 — iti 
. VÄñ d — — — ry — — 
— > - - Y — — 
—— 1 * yg 2 7 
< * — 4 * 
* $a” = 


r 


þ P 
| 121 
C8 II 
A 
1558 . 
| Pn 
H + * M4 * 
4 2 9 j EE 
1 i 11 44 
; af 'SL by. 
_» LOU 
1 . Aa F 1 | 
1 5 4 * j = 
Wi tf 7 
I EY LY 
_ ul + 
: } 14 hb 
z *. 9g S; 
I 1 10 4 
17 . 4 1 11:48 
* * 
mee 
7 ol * * 7 
k Panel 4 
þ ; f bf 
- WY + * 58 
1 3 * $115 yy 
- 215 
l 1700 
i 
1 K {4 ws © 
1 7 15 
nen 
S- * 1 
1 > 4.58 14 toll 
>. 4 2 . 
| 4 L 8 + *s 
© Re 
nn 1 
2 - fi. 0 
It 1 1.5 
1 . * 
354 
71 $4 1 5 
THE4 + 7% 
14A yo þ 
EHP 
„ 168 
{tg 


—— — 


- — 


f 
0 
4 
ik , 
i E 
. 4 
MM 
MT | 
Mc) 
3 
4 
- it 
. N 
j 2 
1 | 
'Þ 
14 
1 . 
| 4 
4 * 
7 - 
' HE 
Þ 
\ 
I 
4 
ha : 
7 $4 
BZ 
4 N. 
1 
1 = 


96 THE PHILOSOPHY 


Before I diſmiſs this ſubjeR, I feel an irre. 
fiſtible deſire of giving a ſhort view of the 
Abbe de Condillac's Traits des Senſations *; 2 
moſt ingenious performance, which, I believe, 


is not very generally known in this country. 


In an advertiſement prefixed to this Trea- 
tiſe, the ſagacious and learned Abbe deſires 
his readers to abſtract themſelves from all 


their preconceived opinions, and to imagine 


the fituation and feelings of a ſtatue, limited, 


at firſt, to a fingle ſenſe, and afterwards ac- 


quiring gradually the whole five. 
"OT" Senſe of Smelling alone. 


A man, or a ſtatue, who had no ſenſe hut 


that of ſmelling, could have no other ideas 


than thoſe of odours. He would be the ſmell 


of a roſe, a violet, or a jeſſamine, according 


as the effluvia of theſe objects acted upon his 
ſingle organ of ſenſation. From agreeable 
or diſagreeable ſmells he would acquire ideas 
of pleaſure and pain. By means of agreeable 


and difagreeable ſmells frequently repeated, 


theſe ſenſations would remain in his meme 
ry, and produce deſire and averſion. He cat 
now compare the ſmell of a roſe with that 


* From the edition 1754, in two volumes 12mo. 
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of an hemlock. As ſoon as he compares, he 
judges of the relation between two ideas. In 
proportion as theſe compariſons or judg- 
ments are repeated, he acquires, hy habit, a 
greater facility in making them. He can 
judge of different degrees of pleaſure and 
pain. Hence, when he feels uneaſy, he re- 
cals pleaſant ſenſations which are paſt, and 
wiſhes for their return. This is the ori- 
gin of defire and want. Memory is the re. 
collection only of what is paſt; but, when 
the ideas of ohje&ts preſent themſelves in ſo 
lively a manner, that he believes they are ac- 
tually preſent, this operation of the mind is 
called imagination. Being limited to the 
uſe of one ſenſe, he would learn to difſtin- 
guiſh ſmells with greater accuracy than bein gs 
endowed with more ſources of information. 
Abſtraction is the ſeparation of two ideas 
which have a natural connection. By re- 


flecting that the ideas of pain and pleaſure 


reſult from different modifications gf his ex- 
iſtence, he contracts the habit of ſeparating 
them, and thus acquires abſtract notions. To 
our ſtatue, a violet is a particular idea only ; 
conſequently, all his abſtractions are limited 
to different degrees of pleaſure and pain. 


The ſucceſſion of ſenſations will give him 
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ſome faint ideas af number, of paſt, and of 
future time. Duration is an idea purely re. 
lative, and changes according to the rapidity 
or ſlowneſs of our perceptions. Our ſtatue is 
incapable of diſtinguiſhing dreams, or a live- 
ly imagination, from real ſenſations. By the 
aid of memory he recogniſes his identity, and 
knows his preſent from his paſt condition, 
From theſe remarks it appears, that a man 
limited to one ſenſe is capable of acquiring 
the rudiments of every human faculty, and 
that theſe faculties are only extended by the 
addition of other ſenſes. Nearly the ſame 
acquiſitions would be made, if a man were 
hmited to any of the other ſenſes, 


2. Of Hearing alone. 


The pleaſures of the ear ariſe chiefly from 
the ſucceſſion of ſounds conformably to the 
rules of melody or of harmony. Hence our 
ftatue's deſires would not be confined to a 
ſingle ſound; he would wiſh to become a 
complete air. Sounds produce greater emo- 
tions than odours. They excite joy or ſad- 
neſs independently of acquired ideas. Noiſe 
alone, without muſical expreſſion, would be 
agreeable: And muſic would convey pleaſure 
proportioned to the exerciſe of the ear. wi 

Ple, 
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ple, and even coarſe ſongs, would at firft be 
raviſhing. But, when gradually accuſtomed 


to muſic more compounded, the ear would 


diſcover new ſources of delight. The plea- 
ſure of a ſueceſſion of muſical tones being 
ſuperior to that of a continued noiſe, he would 
not confound the one with the other. 


3. Smelling and Hearing united. 


As theſe ſenſes, taken ſeparately, give to 
our ſtatue no idea of external objects, neither 
can they by their union. He would never 
ſuſpect that he had two different organs of 
perception, nor, at firſt, diſtinguiſh two modes 
of exiſtence in himſelf. Sounds and odours 
would be confounded, and ſeem to be only 
one limple modification. He would learn, 
however, by experience, and the aid of me- 
mory, to diſtinguiſh two ſenſations; and then 
he would think that his exiſtence was double. 
Eis train of ideas is more varied and exten. 
five, becauſe he has two kinds of modifica- 
tion; and, perhaps, noiſe would ſeem ſo dif. 
terent from harmonious ſounds, that he might 
imagine he had three ſenſes. - 


4. Taſte 
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4. . alone, and Taſte united with Smelling 
and Hearing. 


* limited to taſte alone, the ſtatue 
would acquire the ſame mental powers a; 
with ſmelling or hearing. Taſte would con. 
tribute more to his happineſs and miſery than 
{melling or hearing; becauſe favours, in pe. 
neral, affect us more than ſmells, or even 
harmonious ſounds. 

When taſte is united with ſinelling and 
hearing, the ſtatue, after learning to know 
them ſeparately, would be enabled to diftin- 
guiſh theſe ſenſations, even when tranſmit. 
ted to him at the ſame time; and therefore 
his exiſtence would in ſome meaſure be trip- 
led. The union of theſe ſenſes would ſtil 
farther extend and diverſify the train of his 
ideas, augment the number of his deſires, and 
make him contract new habits. 


5. Of Sight alone. 


Sight and all ſenſations are internal, and 
belong to the mind. The difficulty is to con. 
ceive how we refer theſe ſenſations to exter- 
nal objects or cauſes. Our ſtatue would con. 
fider light and colour as modes of his owl 


exiſtence; but could have no idea that the) 
be- 
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belonged to bodies diſtinct from himſelf. At 
firſt bs would not be able to diſtinguiſh one 
colour from another; but he would ſoon ac- 
quire the habit of conſidering one colour at a 
time, and thus learn to diſtinguiſh them. 
By fight alone he could have no idea of fi- 
gure, ſituation, extenſion, or motion. 


— AENINEY 


»., 
W * 


: K I, 


LY 
dad — — —— 
— — — 
r 2 3 2 2 
5 — = - * 0 l _ 
2.58 . — — — 
* „ 5 * 
« — N ta : VIS. a25 
2 n pu f * . — — * 
4 2 — 2 . r 4 = 


— 


6. Sight united with Smell, Hearing, and Taſte. 


This union would augment our ſtatue's 
mode of exiſtence, extend the chain of his 
ideas, and multiply the objects of his atten- 
tion, of his deſires, and of his enjoyments. 
But he would {till continue to perceive him- 
ſelf alone, and could have no idea of external 
objects. He would ſee, ſmell, taſte, and hear, 
without knowing that he had eyes, noſe, 
mouth, or ears, nor even that he had a body. 
With the ſame colour before his eyes, if a 
ſucceſſion of ſmells, favours, and ſounds, were 
preſented to him, he would conſider himſelf 
as a colour ſucceſſively odoriferous, ſavoury, 
and ſonorous. If the ſame odour were con- 
ſtantly preſent with him, he would conſider 


himſelf as a favoury, {onorous, and coloured 
odour. 
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7. Of Touching alone. 


The ſmalleſt degree of ſentiment, or fee]. 
ing, which a man limited to the ſenſe of 
touching could have, would ariſe from the 
action of different parts of the body, and par. 
ticularly from the motion of reſpiration, 
This the Abbe calls the fundamental ſentimen;, 
becauſe with it life commences. As ſoon as 
this fundamental ſentiment has undergone 
any change, the ſtatue is conſcious of his own 
exiſtence. When not ſtruck by any external 
body, and placed in a temperate tranquil air, 
of an equal degree of heat, he would only 
recogniſe his exiſtence by the confuſed im- 
preſſion reſulting from the motion of reſpi- 
ration. He cannot diſtinguiſh the different 
parts of his body, and conſequently has no 
idea of extenſion. Different feelings perceir- 
ed at the ſame time convey a confuſed ſenſa- 
tion only. But, when heat and cold are felt 
in ſucceſſion, he diſtinguiſhes them, and re- 
tains in his memory the idea of each ſenſa- 
tion. Touching different parts of his body, 
and of external objects, gradually unfolds 
the ideas of extenſion, ſolidity, ſoftneſs, hard. 
neſs, diſtance, &c. Hence he no longer con- 
founds himſelf with his modifications. He 1s 


no 
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no longer heat or cold; but he perceives heat 


in one part and cold in another. By means 


of the hand, he diſtinguiſhes his own perſon 
from external objects. When he touches the 
parts of his body, each part returns a ſenſa- 
tion. But when he touches another body, he 
feels that it exiſts, but returns no ſenſation: 
and hence he learns that there are bodies 
which conſtitute no part of himſelf. 
Children derive the greateſt happineſs from 
motion. Even falls do not deter them. A 
bandage on their eyes would give them leſs 
pain than a reſtraint on the uſe of their limbs. 
Motion, beſide many other advantages, gives 
them the moſt lively conſciouſneſs of their 
own exiſtence and powers, If exerciſe be 
pleaſant to children, it would be ſtill more 
ſo to our ſtatue; for as yet he not only knows 
no obſtacle to interrupt his movements, but 
he will ſoon experience all the pleaſures to 
be derived from motion. The ſtatue at firſt 
loves every body that does not hurt him. 
Poliſhed and ſmooth ſurfaces will be agree- 
able to him; and he will be delighted to find 
that he can at pleaſure enjoy warmth or cool- 
els. He will receive peculiar pleaſure from 
objects, which, from their figure and magni- 
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his hand. At other times, the difficulty of 


handling objects, on account of their ſize or 


weight, will give him pleaſure by ſurpriſe; 


and this pleaſure will he augmented by the 
ſpace he diſcovers around them, which will 
render the motion of his body from one place 
to another extremely agreeable. Solidity and 
fluidity, hardneſs and foftneſs, motion and 
reſt, will be pleaſant ſenſations; for the more 
he contraſts them, the more they will attract 
his attention and extend his 1deas. But the 
habit he acquires of comparing and judging 
is the greateſt ſource of his pleaſures. He 
no longer touches objects ſolely for the plea. 
ſure of handling them. He wiſhes to know 
their relations, and he feels as many 'agree- 


able ſenſations as he forms new ideas. 


| Touching expoſes him more frequently to 
pain than the other ſenſes. But pleaſure 18 
always within his reach, and pain is felt on- 
ly at intervals. His deſires conſiſt chiefly of 
the efforts of his mind to recal the moſt 
agreeable ideas. But that kind of deſire of 
which the ſenſe of touch renders him capa- 
ble, includes motion, or the power of ſearch- 
ing for ſenſations. Hence his enjoyments 
are not limited to the ideas preſented by the 


imagination, but extend to all the objects be 
can 
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can reach; and his defires, inſtead of being 
concentrated into modes of his exiſtence, as 
in the other ſenſes, lead him always to exter- 
nal bodies which are the objects of his love, 
hatred and other paſſions. 

By motion he acquires the idea of ſpace. 
Repeated experience of diſcovering new ſen- 
fations renders him capable of curioſity. But 
pain repreſſes his deſire of moving, and 
makes him diffident. Hence he learns to 
move with caution; and the ſame chance 
that led him to lay hold of a ſtick, will teach 
him to uſe it for exploring what may be hurt- 
ful to him. Pleaſure and pain are the ſour- 

ces of all his ideas, the number of which ac- 
quirable by our ſtatue is almoſt infinite. He 
learns to compare his different ſenſations, 
and to diſtinguiſh different bodies. He ac- 
W quires the idea of figure, and becomes capa- 
ble of reflection and abſtraction. He ac- 
W quires likewiſe the ideas of number, of du- 
ration, of ſpace, and of immenſity. 


— 


8. Of Touch united with Smelling. 
On this ſuppoſition, the ſtatue would per- 


ceive himſelf to be two different beings, one 


mat he could touch, and another which he 
could not. When chance made him lay hold 
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of an odorous body, he would find that its 
ſmell was ſtronger or weaker, in proportion 
as he brought the body nearer, or removed 
it farther from his face. This experiment 
frequently repeated will give him the idea 
that ſmell proceeds from, or is a quality of 
bodies. By the ſame means he diſcovers the 
organ of ſmelling. From this ſource his ideas 
concerning the 3 of bodies are great. 
ly extended. 


9. Hearing, Taſte, and Touching, united. 


At firſt our ſtatue is totally occupied with 
this new ſenſe, and believes himſelf to be 
the ſinging of birds, the noiſe of a caſcade, 
&c. By the exerciſe, however, of handling 
ſonorous bodies, or of letting them fall, he 
perceives that ſound is produced by impulſe 
or colliſion, gradually diſcovers this new or- 
gan, and that noiſe is a property of bodies 
even at a diſtance. 


Io. Of Sight united with all the other Senſes 


The eye conveys no idea of diſtance, of 
magnitude, of figure, or of ſituation, with- 
out the aſſiſtance of touching. Either from 
chance, or from the pain occaſioned by too 


ſtrong light, the ſtatue carries his hand to lis 
eyes. 
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eyes. The colours of objects inſtantly diſ- 
appear. He moves his hand, and the colours 
return. Hence he learns that colours are not 
modes of his exiſtence, but that they ſeem to 
be ſomething exiſting in his eyes, in the 
ſame manner as he feels at the ends of his 
fingers the objects he touches. 

The Abbe, in the ſame ingenious manner, 
ſhews how, by experience and habit, by mo- 
tion and touching, we acquire a facility in 
correcting the errors of viſion. But our li- 
mits permit us not to follow him any farther. 
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|} Of Infancy. 


B Y the term infancy, in this chapter, is ge. 
nerally meant that portion of life which com. 
mences at birth, and terminates at that peri. 
od when animals have acquired the power 
of ſelf preſervation, without any aſſiſtance 
from their parents. This period varies great. 
ly in different animals. Of courſe, when 
different ſpecies are mentioned, the term in. 
fancy muſt have very different limitations 
with regard to time. 
The ſtate of infancy, in the human ſpecies 
continues longer than in any other animal, 
Infants, immediately after birth, are indeed 
extremely helpleſs, and require every af 
tance and attention from the mother. Moſt 
writers, however, on this ſubje& ſeem to 
have exaggerated not only the imbecillity, 
but the miſeries of the infant ſtate. An in. 
« fant,” ſays Buffon, is more helpleſs than the 
© young of any other animal: Its uncertail 
life ſeems every moment to vibrate on the 
: borders of death. It can neither move nol 


{upper 
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« ſupport its body: It has hardly force enough 
« to exiſt, and to announce, by groans, the 
© pain which it ſuffers; as if Nature intend- 


to miſery, and that it is to be ranked among 
human creatures only to partake of their in- 
« firmities and of their afflictions *. 

This humiliating picture is partly juſt, and 
partly miſrepreſented. Though infants re- 


the young of other animals, they are by no 
means more helpleſs. The inſtant after birth, 
they are capable of ſucking whatever is pre- 
ſented to their mouths. When in the ſame 
condition, the young of the opoſſum, of hares, 
rabbits, rats, mice, &c. can do no more. 
They can neither move nor ſupport their bo- 
dies. Beſides, many quadrupeds are deſtitute 
of the ſenſe of ſeeing for ſeveral days after 
birth. But the faculty of viſion is enjoyed 
by infants the moment after they come into 
the world. This faculty, in a few hours, be- 
comes a great ſource of pleaſure and amuſe- 
ment to them; but it is denied, for ſome 
days, to many other ſpecies of animals. The 
young of moſt birds are equally weak and 
helpleſs as human infants. The former have 


| no 
Buffon, vol. 2. pag. 369. Tranſlat. | 


ed to appriſe the little innocent, that it is born 
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no other powers but thoſe of reſpiration, 
opening their mouths to receive food from 
the parent, and ejecting the excrement, af. 
ter the food has been properly digeſted. If 
infants really ſuffer more pain and miſery 
than other animals in the ſame ſtate, Nature 
ſeems not to merit that ſeverity of cenſure 
which ſhe has ſometimes received. Man in 
ſociety, like domeſtic animals, by luxury, by 
artificial modes of living, by unnatural and 
vicious habits, debilitate their bodies, and 
tranſmit to their progeny the ſeeds of weak. 
neſs and diſeaſe, the effects of which are not 


general oeconomy and intentions of Nature. 
The children of ſavages, for the ſame reaſon, 
whether in the hunting or ſhepherd ſtate, are 
more robuſt, more healthy, and liable to few. 
er diſeaſes, than thoſe produced by men in 
the more enlightened and refined ſtages of 
ſociety. Even under the ſame governments, 
and in the ſame ſtate of civilization, a fimi- 
lar gradation of imhecillity and diſeaſe is to 
be obſerved. ' The children of men of rank 
and fortune are, in general, more puny, de- 
bilitated, and diſeaſed, than thoſe of the 
peaſant or artificer. Still, however, children, 
in their progreſs from birth to maturity, 

| have 
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have innumerable ſources of pleaſure, which 
alleviate, if they do not fully compenſate, 
the pain which muſt unavoidably be endured, 
whether in a more natural or more artificial 
ſtate of mankind. If luxury and civilization 
debilitate the conſtitutions of children, they 
give riſe to many real enjoyments which are 
totally unknown to the ſavage. His wants 
are fewer; but his gratifications are more 
than proportionally diminiſhed. 7 

Though the period of human infancy be 
proportionally long, it is too often increaſed 


by improper management. In this and ma- 


ny other countries of Europe, infants have 
no ſooner eſcaped from the womb of their 
mothers, and have enjoyed the liberty of 


ſtretching their limbs, than they are again 


condemned to a more cruel and unnatural 
bondage. The head 1s fixed in one poſition ; 
the legs are fettered ; the arms are bound 
down to the des; and the little innocents 
are laced with bandages ſo ſtrait that they 
cannot move a ſingle joint. The reſtraint of 
ſwaddling bands muſt be productive of pain. 
Their original intention was to prevent the 
head and limbs from being diſtorted by un- 
natural or hurtful poſitions. But it was not 
conſidered, that the efforts made by infants 
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to diſentangle themſelves, have a greater ten, 
dency to diftort their members than any poſ. 
tures they could aſſume, if they enjoyed a 
greater degree of liberty, But, if the efforts 
for liberty made by infants fettered in this 


cruel manner be hurtful, the ſtate of inacti. 


vity in which they are forced to remain, is, 
perhaps, equally noxious. Infants, as well 
as all young animals, are extremely prone to 
motion. It promotes the growth and expan- 
fion of their organs. It likewiſe invigorates 
all their members, and facilitates the circu- 
lation. and ſecretion of their different fluids 
But when infants are deprived of exerciſe, 
or of the power of performing their natural 
movements, the oppoſite effects are produc. 


ed. The want of exerciſe retards their 
growth and weakens their conſtitution. 


Thoſe children, therefore, who are allowed 
full freedom of motion will always be the 
moſt healthy and the moſt vigorous. We are, 
however, happy to remark, that, by the el 


forts of philoſophers and phyſicians, the 


practice of employing tight bandages has of 
late become leſs general, eſpecially among 
intelligent midwives and mothers. But, to 
eradicate long eſtabliſhed prejudices, and to 
diffuſe more enlightened and ſalutary notions 

5 through 
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through a whole country, cannot be effected 
without a great length of time and vigorous 
exertions. 

From what cauſes or circu mſtances par- 
ticular modes in the management of infants 
originate, it is difficult to determine. But 
it is certain that ſavages, and the ruder na- 
tions, in their treatment of infants, often 
diſcover more diſcernment, and propriety of 
conduct, than are to be found in the moſt 
poliſhed ſtages of ſociety. The negroes, the 
ſavages of Canada, of Virginia, of Brafil, 
and the natives of almoſt the whole of South 
America, inſtead of uſing ſwaddling-bands 
lay their infants naked into hammocks, or 
hanging beds of cotton, or into cradles lined 
with fur. The Peruvians leave the arms of 
their infants perfectly looſe in a kind of 
{wathing-bag. When a little older, they are 
put, up to the middle, in a hole dug out of 
the earth, and lined with linen or cotton. 
By this contrivance, their arms and head 
are perfectly free, and they can bend their 
bodies, and move their arms and head, with- 
out the ſmalleſt danger of falling, or of re- 
ceiving any injury. To entice them to walk, 
whenever they are able to ſtep, the breaſt is 
preſented to them at a little diſtance. The 
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children of negroes, when very young, cling 
round, with their knees and legs, one of their 
mother's haunches, and graſp the breaſt with 
their hands. In this poſition they adhere ſo 
firmly, that they ſupport themſelves without 
any aſſiſtance, and continue to ſuck without 


danger of falling, though the mother moves 


forward, br works at her uſual labour. Theſe 


children, at the end of the ſecond month, he. 


gin to creep on their hands and knees; and, 
in this ſituation, they acquire, by habit, the 
faculty of running with ſurpriſing quickneſs. 

Savages are remarkably attentive to the 
cleanlineſs of their children. Though they 
cannot afford to change their furs ſo frequent- 
ly as we do our linen, this defect they ſup- 


ply by other ſubſtances of no value. The 


ſavages of North America put wood-dufi, 
obtained from decayed trees, into the bot- 
tom of the cradle, and renew it as often as 
it is neceſſary. Upon this powder the chil- 
dren are laid, and covered with ſkins. This 
powder is very ſoft, and quickly abſorbs 
moiſture of every kind. The children in 
Virginia are placed naked upon a board co- 
vered with cotton, and furniſhed with a pro- 
per hole for tranſmitting the excrement. This 


practice is likewiſe almoſt general in the eal- 


tern 
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tern parts of Europe, and particularly in 
Turkey. It has another advantage: It pre- 
vents the diſmal effects which too often pro- 
ceed from the negligence of nurſes. 

Many northen nations plunge their infants, 
immediately after birth, into cold water, 
without receiving any injury. The Laplan- 
ders expoſe their new-born infants on the 
ſnow till they are almoſt dead with cold, and 


then throw them into a warm bath. During 


the firſt year, this ſeemingly harſh treatment 
is repeated three times every day. After 
that period, the children are bathed in cold 
water thrice every week. It is a general opi- 
nion in northern regions, that cold bathing 
renders men more healthy and robuſt; and 


hence they inure their children, from their 


very birth, to this habit. In the iſthmus of 
America, the inhabitants, even when cover- 
ed with ſweat, plunge themſelves with im- 
punity into cold water. The mothers bathe 
in cold water, along with their infants, the 
moment after delivery; yet much fewer of 
them die of child-bearing, than in nations 
where a practice of this kind would be con- 
ſidered as extremely hazardous. 

With regard to the. food of infants, it 
ſhould conſiſt, for the firſt two months, of 
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the mother's milk alone. A child may be in. 
jured by allowing it any other nouriſhment 
before the end of the firſt month. In Hol. 
land, in Italy, in Turkey, and over the 
whole Levant, children, during the firſt year, 
are not permitted to taſte any other food. 
The Canadian ſavages nurſe their children 
four or five years, and ſometimes fix or ſe- 
ven. In caſes of neceſſity, the milk of qua- 
drupeds may ſupply that of the mother. But, 
in ſuch caſes, the child ſhould be obliged to 
ſuck the animal's teat; for the degree of heat 
is always uniform and proper, and the milk, 
by the action of the muſcles, is mixed with 
the ſaliva, which is a great promoter of di- 
geſtion. Several robuſt peaſants have been 
known to have had no other nurſes than 
ewes. After two or three months, children 
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| may be gradually accuſtomed to food ſome- 

Fe what more ſolid than milk. Before the teeth | 
1 ſhoot through the gums, infants are incapa- 

1 1 ble of maſtication. During that period, there. ˖ 
1 fore, it is obvious that Nature intended they 
1 ſhould be nouriſhed ſolely by ſoft ſubſtances. t 
| ji i But, after they are furniſhed with teeth, i 
4 is equally obvious, that they ſhould occaſion- l 
| 


ally be allowed food of a more ſolid texture. 
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The bodies of infants, though extremely 
delicate, are leſs affected by cold than at any 
other period of life. This effect may be pro- 
duced by the ſuperior quickneſs in the pul- 
ſation of the heart and arteries which takes 
place in ſmall animals. The pulſe of an in- 
fant is more frequent than that of an adult. 
The pulſe of a horſe, or of an ox, is much 
ſlower than that of a man; and the motion 
of the heart, in very ſmall animals, as that 
of a linnet, is ſo rapid that it is impoſſible 
to count the ſtrokes. | 

The lives of children, during the firſt three 
or four years, are extremely precarious. 
After that period, their exiſtence. becomes 
gradually more certain. According to Simp- 
ſon's tables of the degrees of mortality at 
different ages, it appears, that, of a certain 
number of infants brought forth at the ſame 
time, more than a fourth part of them died 
in the firſt year, more than a third in two 
years, and at leaſt one half at the end of the 
third year. Mr. Simpſon made this experi- 
ment upon children born in London. But 
the mortality of children is not nearly ſo 
great in every place; for M. Dupre de S. 
Maur, by a number of experiments made in 
France, has ſhown, that one half of the chil. 


dren 
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dren born at the ſame time are not extin& 
in leſs than ſeven or eight years. 

To treat of the diſeaſes of children, or to 
enter minutely into the cauſes which contri. 
bute to the great mortality of mankind in 


early infancy, is no part of our plan. In 


general, theſe cauſes are to be referred to 
unnatural practices in the management of 
children, introduced by ſuperſtition, by ig. 
norance, and by fooliſh notions ariſing from 
over-refinement, from prejudice, and from 
hypothetical ſyſtems, while the oeconomy 
and analogy of Nature, in the conduct and 
fituation of the inferior animals, are almoſt 
totally neglected. Every animal, except the 
human ſpecies, brings forth its young with- 
out any foreign aid. But incredible numbers 
of children, as well as of mothers, are dai- 
ly maimed, enfeebled, and deſtroyed, by the 
ignorance and barbarity of midwives and ac- 
coucheurs. An infant is no ſooner brought 
into the world than it is crammed with phy- 
fic. Nature's medicine for cleanſing the 
bowels of infants is the milk of the mother. 
But midwives abſurdly imagine that drugs 
will anſwer this purpoſe much better. All 
other animals that give ſuck nurſe their own 


* But we too frequently delegate 


this 
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this tender and endearing office to ſtrange 
women, whoſe conſtitutions, habits of life, 
and mental diſpoſitions, are often totally dit- 
ferent from thoſe of the genuine parent. In- 
fants recently after birth, frequently ſuffer 
from giving them, inſtead of the mother's 
milk, wine-whey, water-gruel, and fimilar 
unnatural kinds of nouriſhment. In this pe- 
riod of their exiſtence, however, very little 
food, but a great deal of reſt, is neceſſary for 
promoting their health, and ſecuring their 
eaſe and tranquillity; for infants, when 
net teazed by officious cares, ſleep almoſt 
continually during ſeveral weeks after birth. 
Young animals are naturally fond of being 
in the open air; but our infants, particularly 
in large towns, are almoſt perpetually ſhut 
up in warm apartments, which both 
relaxes their bodies and enervates their 
minds. The great agility, firength, and fine 
proportions of ſavages, are reſults of a har- 
dy education, of living much in the open air, 
and of an unreſtrained uſe of all their organs 
tye moment after they come into the world. 

In young animals, as well as in infants, 
there 1s a gradual progreſs, both in bodily 
and mental powers, from birth to maturity. 
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Theſe powers are unfolded ſooner or later, 
according to the nature and exigencies of 
particular ſpecies. This progreſs, in man, is 
very flow. Man acquires not his full ſta. 
ture and ſtrength of body till ſeveral years 
after the age of puberty: And, with regard 
to his mind, his judgement and other facy]. 
ties cannot be ſaid to be perfectly ripe before 
his thirtieth year. 

In early infancy, though the impreſſions 
received from new objects muſt be firong, 
the memory appears to be weak. Many caul. 
es may coneur in producing this effect. In 
this period of our exiſtence, almoſt every 
object is new, and, of courſe, ingroſſes the 
whole attention. Hence the idea of any par- 
ticular object is obliterated by the quick ſue 
ceſſion and novelty of others, joined to the 
force with which they a& upon the mind, 
Haller aſcribes this want of recollection to 
a weakneſs of memory; but it ſeems rather 
to proceed from a confuſion which neceſſari- 
ly reſults from the number and ftrong im- 
preſſions of new objects. The memory ri- 
pens not ſo much by a gradual increaſe in 
the ſtrength of that faculty, as by a dimi- 
nution in the number and novelty of the ob- 
jects which ſolicit attention. In a few years 

children 


children are enabled to expreſs all their 
wants and deſires. The number of new ob- 
jects daily diminiſhes, and the impreſſions. 


become comparatively ſmall and unintereſt- 
ing. Hence their habits of attention, and 
the ardour of theif minds, begin to relax. 
Inſtead of a general and undiſtinguiſhing 
gratification of their ſenſes, this is the peri- 
od when it is neceſſary to ſtimulate children, 
by various artifices, to apply their minds ſtea · 
dily to the examination of particular objects, 


tion. The great baſis of education is a habit 
of attention, When this important point is 
gained, the minds of children may be mold. 
ed into any form. But that reſtleſſneſs, and 
appetite for motion, which Nature, for the 
wiſeſt purpoſes, has implanted in the confſti- 


too ſeverely checked. Health and vigour of 
body are the ſureſt foundations of ſtrength 
and improvement of mind. 

With regard to the duration of infancy, 
from man to the inſet tribes, it ſeems, in 
general, to be proportioned, not to the ex- 
tent of life, but to the ſagacity or mental 
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made by thoſe with which they are familiar 


and to the acquiſition of new ideas from more 
complicated and refined ſources of informa - 


tution of all young animals, ſhpuld not be Y 
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powers of the different claſſes of animated 
beings. The elephant requires 30 years, and 
the rhinoceros 20, before they come to per- 
tect maturity, and are enabled to multiply 
their ſpecies. But theſe years mark not the 
period of infancy ; for the animals, in a much 
ſhorter time, are capable of procuring their 
own food, and are totally independent of 
any aid from their parents. The ſame re- 
mark is applicable to the camel, the horſe, 
the larger apes, &c. Their ages of puberty 
are four, two and a half, and three years. 
But in theſe quadrupeds, the terminations of 
infancy are much more early. The ſmaller 
quadrupeds, as hares, rats, mice, &c. are 
mature at the end of the firſt year aſter birth; 
and the Guiney pig and- rabbit require only 
five or fix months. There is a gradation of 
mental powers, though not without excep- 
tions, from the larger to the more minute 
quadrupedsg for the dog and fox, whole ſa- 
gacity is very great, come to maturity in one 
year, and their ſtate of infancy is ſhort. But, 
of all animals, the fancy and helpleſs con- 
dition of men are the moſt prolonged; and 
the ſuperiority and — of his mind 
will not be queſtioned. 


Tae iulant ſtate of birds is very ſhort. 
Moſt 
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Moſt of the feathered tribes arrive at perfec- 
tion in leſs than fix months; and their ſaga- 
city is comparatively limited. 

With regard to fiſhes, if the whale and 
ſeal kind, who ſuckle their young, be except- 
ed, they receive no aid from their parents. 
Fiſhes no ſooner eſcape from the eggs of their 


mother, than they are in a condition to pro- 


cure nouriſhment, and to provide, in ſome 
meaſure, for their own ſafety. Of the ſaga- 
city of fiſhes, owing to the element in which 
they live, we have very little knowledge. 
But their general character is ſtupidity, join- 
ed to a voracious and indiſcriminating appe- 
tite for food. In oppoſition to an almoſt ge- 
neral law of Nature which ſubſiſts among 
other animals, fiſhes devour, without diſtinc- 
tion every ſmaller or weaker animal, whe- 
ther it belongs to a different ſpecies, or to 
their own. Iu animals of a much higher or- 
der, voracity of appetite is ſeldom accom- 
panied with ingenuity or elegance of taſte. 
When the principal attention of an animal 
is engroſſed with any ſenſual appetite, it is 
a fair concluſion that the mental powers are 
weak, becauſe they are chiefly employed up. 

on the groſſeſt of all objects. If this obſer- 
vation be juſt, fiſhes muſt be ranked among 


Y 2 the 


Ea > — _ . 


— 
4 


— wo 
_ = 


— - " _— - — - - — 2 by X . - i 
4 a "a 4 wy TI * 1 — PI - * - 
mt 2 | P nn een nl ue er tr OE aA: ca . 9 
2 1—*ͤ»». —— — 1 3 — wa ._ . - — — =_ 
„ SIC... xx . + * FE - _ 
- , <> - ob RG wb — - —— — 4. 
4+ E - "I — — boy . — 118 q ES) l A l 
_— - . _ ue Co» * 414 0 1 4 va) "& . _ * . — 
— — 22 2 - . 1 — 1 - . ed 


+ ata X 
PT 
—— 


5 3 
kit 
- o 
FEELS 
1 58 of 
0 166 
. 
- 
F f 


— 


= - „ 
= _ l 
* . 
OI —— * — 
— * rm ad 
. gry wes m_— 


= - — — N a . — _ — 
» 1 t : l 
= — Wy * 8 — — . 
Se * 3 6 
— * 
bas. WI In 2 | 
* 4 — P 7 
4 T7 nere r- 22 a Fn 
* oy 9" 228% * —— — Sos — 2 N by 
— — . - — — — 
r 2 8 
— — — — - 


: 1 
— Sohn 


12 
—— 


——— 


324 THE PHILOSOPHY 


the moſt ſtupid animals of equal magnitude 
and activity. 

The infant ſtate of inſects is a various and 
complicated ſubject. After they eſcape from 
the egg, they undergo ſo many changes, and 
aſſume ſuch a variety of forms, that it is dif. 
ficult to determine the period of their exif. 
tence which correſponds to the condition of 
infancy in the larger animals. Different ſpe. 
cies remain longer or ſhorter in the, form of 
worms, caterpillars, or grubs, before they 


are changed into chryſalids, and afterwards 


into flies. When young, like other animals, 
they are ſmall and feeble : But, even in their 


moſt helpleſs condition, with a very few ex- 


ceptions, Nature is their only nurſe. They 
require no aid from their parents, who, in 
general, are totally unacquainted with their 
progeny. But, as formerly obſerved, when 


treating of inſtinct, the mothers uniformly 


depoſit their eggs in fituations which afford 
both protection and nouriſhment to their 
young. The parent fly, according to the 
ſpecies, invariably, unleſs reſtrained by ne- 
ceſſity, depoſits her eggs upon particular 
plants, in the bodies of other animals, in the 
earth, or in water. Whenever, therefore, an 


inſect receives exiſtence i in its Primary form, 
all 
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all its wants are ſupplied, Though the mo- 
ther, after the worms iſſue from the eggs, 
takes no charge of her offspring, and fre- 
quently does not exift at the time they come 
forth, yet, by an unerring and pure inſtinct, 
ſhe uniformly places them in ſituations where 
the young find proper nouriſhment, :: and 
every thing neceſſary to their feeble condi- 
tion. - 

To this general law, by ahich inſeQs are 
governed, there are ſeveral exceptions. Bees, 
and ſome other flies, not only conſtruct neſts 
for their young, but actually feed, and moſt 
anxiouſly protect them. 

From what has been ſaid concerning the 
infancy of animals, one general remark me- 
rits attention. Nature has uniformly, though 
by various modes, provided for the nouriſh- 
ment and preſervation of all animated beings 
while they are in an infantine Rate. Though 
the human ſpecies continues long in that ſtate, 
the attachment and ſolicitude of both parents, 
inſtead of abating, in proportion to the time 
and labour beſtowed on their progeny, con- 
ſtantly augment, and commonly remain dur. 
ing life. The reciprocal affection of parents 
and children is one of the greateſt ſources 
of human happineſs. If the love of chil- 
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dren were not ſtrong, and if it did not in- 
creaſe with time, the labour, the conſtant 
attention, the anxiety and fatigue of mothers 
would be unſufferable. But here Nature, 
whoſe wiſdom is always conſpicuous, makes 
affection brave every difficulty, and ſooth 
every pain. If a child be fickly, and re- 
quire uncommon care, the exertions of the 
mother are wonderfully ſupported : Pity 
unites with love; and theſe two paſſions be- 
come ſo ſtrong, that hardſhips, and fatigue 
of every kind, are ſuffered with cheerfulnet; 
and alacrity. 

With regard to the inferior tribes of ani- 
mals, Naturehasnotbeenleſs provident. Toqua- 
drupeds and birds ſhe has given a ftrong and 
marked affection for their offspring, as long 
as paternal care is neceſſary. But, whenever 
the young begin to be in a condition to pro- 
tect and provide for themſelves, the attach. 
ment of the parents gradually ſubſides; they 
become regardleſs of their offspring, at laſt 
baniſh them with blows, from their preſence, 
and, after that period ſeem to have no know- 
ledge of the objects which {o lately had en- 
groſſed all the attention of their minds, and 
occupied all * r 15 labour of their 

bodies, 
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c H APTER VII. 
e the Growth, and Food, of Animals. 


Fs is a law of Nature, that all organized 
bodies, whether animal or vegetable, require 
faod, in order to expand and ftrengthen their 
parts when. young, and to preſerve health 
and vigour after they have arrived at matu. 
rity. The food of animals is digeſted in the 
ſtomach and inteſtines: By this proceſs it is 
converted into chyle, and abſorbed by the 
lacteal veſſels, in the manner deſcribed in 
Chapter II. But how this chyle, or 
nutritious matter, after mingling with the 
general maſs of blood, contributes to the 
growth, and repairs the waſte of animal bo- 
dies, is a myſtery. which probably never will 
be unfolded by human ſagacity. It has, how- 
ever, like many other ſecrets of Nature gi. 
ven riſe to ſeveral ingenious theories aud 
conjectures, ſome of which ſhall be Nightly 
| mentioned. a 

Buffon conſiders the bodies of animals and 
vegetables as what he calls internal moulds 
He. 1: Wh, that the matter of nutrition is not 
applied 


n 
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applied by juxta-poſition, but that it pene- 
trates the whole mals ; that each part receives 
and applies thoſe particles only which are 
peculiar and neceſſary to its own nature; and 
that, by this means, the whole parts of the 
body are gradually and proportionally aug- 
mented. This nutritive matter, he remarks, 
is organic, and ſimilar to the body itſelf; 
and hence the ſize of the body is increaſed, 
without any change in its figure or ſabſtance. 
The matter ejected by the different excreti- 
ons he conſiders to be a ſeparation of the 
dead from the vivifying and organic parts 
of nouriſhment, which are diſtributed over 
the body by an active power: This power, 
fmilar to that of gravity, penetrates the in- 
ternal ſubſtance of the body, and attracts the 
organic particles which are thus puſhed on 
through all its parts. As theſe organic par- 
ticles are ſimilar to the body itſelf; their uni- 
on with the different parts augments its ſize, 
without changing its figure, To unfold-an 
embryo or germ, nothing more is requiſite 
than that it contain, in miniature, a body 
fimilar to the ſpecies, and be placed in pro- 
per circumſtances for the acquiſition of freſh 


told its members. Hence nutrition, deve- 
lopement, 


— — —— 


organic particles to increaſe its ſize and un. 
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lopement, and reproduction, are all effeq; 
of the ſame cauſe. | 
This account of the nutrition and growth 
of organic bodies has the appearance of 21 
ingenious theory. But an attentive reader 
will eafily perceive, that it contains no other 
information, than that animals and vegeta. 
bles are nouriſhed and grow by the interven. 
tion of the nutritious particles of food. This 
is a fact univerſally known and admitted. 
But we are ſtill as ignorant as ever of the 
mode by which this myſterious operation is 
enen 
Other authors have fappoſed that the brain 
is a large gland; that the nerves diftributed 
over the whole body are the ducts or canals 
of this gland; and that the principal uſe of 
the brain is to ſecrete nutritious matter, and 
to tranſmit it by the nerves to the various 
parts of the ſyſtem, in order to expand the 
different organs of which it is compoſed, or 
to repair the waſte they may have ſuffered 
from labour and other cauſes. 
This theory preſuppoſes that the nerve 
are tubular and contain a fluid: But both 
of theſe circumſtances have hitherto eluded 
the reſearch of the ableſt anatomiſts. Beſides 
the learned and indefatigable Doctor Monro, 
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in his Nervous Sy/tem, has rendered it high- 
ly improbable that the nerves are the inſtru- 
ments of nutrition. The Doctor reaſons in 
the following manner. On comparing dif- 
ferent animals, he remarks, we find no cor- 
reſpondence between the ſize of their brain, 
the rapidity of their growth, or the quanti- 
ty of nouriſhment they receive. An ox is fix 
times heavier than a man; but the brain of 
an ox weighs not above a fourth part of that 
of a man. On this ſuppoſition, an ox's brain 
muſt ſecrete twenty-four times more nouriſh- 
ment than a portion equal to it of the hu- 
man brain. In two years an-ox acquires his 
full fize. His brain muſt, of courſe, be ſuppoſ- 

ed to tranſmit daily through the nerves two 
or three pounds of fleſh, bones, &c. But the 
much larger brain of a man does not, in an 
equal time, add to his body a fiftieth une © of 
that weight. 

In monſters, ſays the Doctor, 0 1 have 
found the limbs very plump, though the 
brain was very ſmall. Nay, in ſome mon- 
ſſters, the head has been wanting, yet the 
8 © limbs were as large and perfect as com- 
* mon. In other monſters with one head 
© and two bodies, I have found that the 
brain furniſhed the nerves of the head and 
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ſpinal marrow on the right ſide of the 
monſter; yet the left ſpinal marrow, at 
the top of which there was only a ſmal 
-© medullary knob, about the ſize of a large 
© pea, was as perfect as the right one; and 
* that body, and its limbs, were as large, 
< and as well nouriſhed, as thoſe on the 
© right fide. On the other hand, where there 
© were two heads of the ordinary fize, and 
©. only one body, the limbs were not remark. 
© able for their ſize. 
© We ſee that organs, of which the nerves 
are fo ſmall that we cannot trace them by 
diſſection, as the bones, the placenta, &. 
grow as quickly as the other organs, in 
:*which the nerves are large and numercus 
A year after I had cut acroſs the ſciatic 
nerve of a living frog, I could not per- 
ceive that limb ſmaller than the other; 
yet it continued to be inſenſible and mo- 
„ tionleſs. Nay when, I had broken the 
„ bones of the inſenſible limb, or wounded 
the ſkin and fleſh, I found that the callus 
© formed, and the wounds healed, as read 
ly as if the nerve had been entire. The 
event was the ſame after dividing, tran 
« verſely, the lower or poſterior end of " 
« _ marraw of the frog. 
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© Tt is well known,” concludes our author, 
© that, if powder of madder root is mixed 
© with the food of a young animal, the bones 
become red; or if a bone has been broken, 
that the callus joining its parts will be red. 
The ſerum of the blood, in the firſt place, 
is deeply tinged ; but the red colour of the 
© bones is not ſolely, nor even chiefly, ow- 
ing to the coloured ſerum or blood circu- 


© lating; for I have found, that, after inject- 


© ing water into the veſſels till theſe were 
© emptied of the blood, and that the water 
© came out colourleſs, the tinge in the bones 
appeared equally deep, and was, therefore, 
© plainly owing to a great quantity of the red 


© earth added to the bones in the time of 


their growth. But this earth was not 
tranſmitted by the nerves; for the colour 
* of theſe, as I found, remained unchanged. 

That the nutritious particles of food are 
conveyed by the arteries, and applied by 
their extremities to'the various parts of ani- 
mal bodies which require to be repaired or 
expanded, is an opinion not only beſt ſup- 
ported by facts, but adopted by all the more 
rational Phyſiologiſts. The principal facts 


and arguments in ſupport of this Sag 


ſhall now be mentioned. Ai! 
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The chyle, as formerly remarked, is con. 
verted into blood. The glutinous part of the 
blood, known by the name of coagula}); 
mph reſembles the white of an egg. That 
the white of an eggts the ſole nouriſhment 
of the chick before its excluſion, is an eſtz. 
bhſhed fact; and the concluhon, from apa. 
logy, that the lymph of blood is deſtined for 
the growth and reparation of animal bodies, 
is by no means unnatural. Without repeat. 
ing, ſays Dr Monro, our extreme uncer- 
© tainty as to the tubular nature of the nerves, 
© and the improbability that canals fo ex- 
ceedingly minute as thoſe within the nerves 
© muſt be, and of ſuch length, are deſtined 
for the conveyance of glue, do we not find, 
© that this very matter is ſeparated by the ex. 
© halant branches of the arteries of the peri- 
«* toneum, pleurae, and other ſhut ſacs, and 
* univerſally, by the branches of the arteries 
© of the cellular membrane?—The kinds of 
© matter neceflary for the growth and nou- 
© riſhment of our ſeveral organs are ſo va- 
rious and different in their nature, that it 
is altogether incredible they can he fur- 
© niſhed by the nerves: Thus, water is need- 
« ed for the extenſion of the fore-part of the 


© eye, viſcid matter for the cryſtalline and 
| © yitreous 
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vitreous humours, earth for the growth of 
the bones, &c.; whereas we can as eally - 
conceive theſe to be furniſhed by the arte- 
ries, as that, in one place, they ſhould fur- 
niſh ſaliva, in another bile, &c.—As the 
waſte of the ſeveral organs 1s carried off 
by the veſſels, either circulating for abſor- 
© bent, why ſhould we doubt that the circu- 
© lating fluids can add a particle in the place 
© of one that has been carried off, or that an 
© artery can ſupply what has been-abſorbed 
by a lymphatic vein? As it is granted that 
© the ſecretion of all other kinds of matter 
© in the bodies of animals is performed by 
the branches of the arteries, is it not incre- 
* dible that there ſhould be an exception to 
the general rule in the ſecretion of the 
| © nouriſhment? Surely that power which 
can convert the food into blood, and can 
change blood into bile and ſaliva, is ſulh - 
client to convert it into nouriſhment. 

I will now add,” continues our author, 
that in calli, cicatrices, or accretions, there 
© are numberleſs new formed veſſels filled, 
in the living animal, with red blood, 
* and which can readily be injected. Nay. 
„ found by experiment, that ſuch new 
farmed veſſels, produced by the oppoſite 
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fides of a wound, unite into continued ca. 
nals, or anaſtomoſe.—If, then, in a callus, 


new earthy or oſſeous fibres, and new vel. 


ſels, can be formed by the original arte. 
ries, muſt we not believe that the waſte of 
this earth, and of theſe veſſels, can he 


ever after ſupplied by the arteries which 
formed them ? | If fo, are we not to con- 
clude, that the waſte of other arteries, and 


of other organs, is ſupplied in the fame 
manner from the arteries? If the quantity 
of blood naturally circulating through a 
limb be diminiſhed, as by tying the trunk 
of the brachial artery, in the operation for 
an aneuriſm, the arm loſes part of its 
ſtrength and ze; but the loſs is leſs than, 
at firſt fight, might be expected; becauſe 
the anaſtomoſing (or uniting) canals ſoon 
come to be greatly enlarged. 
© Upon the whole, the Doctor concludes, 
there are few points in phyliology ſo clear, 
as, 1. That the arteries prepare, and direct 
ly ſecrete the nouriſhment in all our or- 
gans; and, 2. That the nerves do not con- 
tain nor conduct the nouriſhment, but, by 
enabling the arteries to act properly, cot 
tribute indirectly to nutrition.” 2 
e 
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The ingenious Charles Bonnet endeavours 
to ſhow, that the parts of all organiſed bo- 
dies are contained, in miniature, in germs 
or buds; that theſe germs, when placed in 
proper ſituations, gradually unfold and in- 
creaſe in magnitude; that the various mem- 
bers of animals and vegetables are expanded, 
both longitudinally and laterally, by food 
adapted to their reſpective natures ; and that 
every germ actually includes the rudzments 
of the whole animals or vegetables which 
are to proceed from it during all ſucceſſive 
generations. | 

With regard to vegetables, it is true, that 
the ſeed firſt produces a ſmall tree, which it 
contained in mimature within its lobes. At 
the top of this ſmall tree a bud or germ is 
formed, which contains the ſhoot or tree 
that is to ſpring next ſeaſon. _ In the ſame 
manner, the ſmall tree of the ſecond year 
produces a bud which includes a tree for 
the third year; and this proceſs uniformly 
goes on as long as the tree continues to ve- 
getate. At the extremity of each branch, 
buds are likewiſe formed, which contain, in 
miniature, trees ſimilar to that of the firſt 
year. From theſe, and fimilar facts, it is 


concluded, that all theſe germs were contain- 
VoL. I. 2 ed 
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ed in the original ſeed; for the firſt bud was 
ſucceeded-by a fimilar bud, which was not 
unfolded till the ſecond year, and the third 
bud was not expanded till the third year; 


and, of courſe, the ſeed may he faid to have 


contained not only the whole buds which 
would be formed in a hundred years, but all 
the ſeeds, and all the individuals, which 
would ſucceſſively arrive till the final de- 
ſtruction of the ſpecies. 

Theſe facts are known and eſtabliſhed ; 
but the reaſoning deduced from them is fal- 
lacious, or, what amounts to the ſame thing, 
is perfectly incomprehenſible. The ſeed is 


unqueſtionably the origin or cauſe of all fu- 


ture individuals, which may be infinite. But 
the idea that it really contained the germs 
of all the individuals which were to ſpring 
from it as a ſource, is not only abſurd, but 
exceeds all the powers -of human imagina- 
tion to conceive. Theories of this kind, of 
which there are too many in almoſt every 
department of ſcience, hardly merit exami- 
nation. Every ſeed, and every animal, ac- 
cording to this doctrine, . includes in its own 
body an infinite poſterity! If we aſſent to 
reaſonings of this dg, we ; muſt loſe our- 
ſelves 


© 
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ſelves in the labyrinths of infinity; and, in- 
ſtead of throwing light upon the ſubject, we 
ſhall involve it in tenfold darkneſs. All we 
know concerning the nature of growth and 
nutrition is extremely limited. We know that, 
in the animal kingdom, nutrition 1s perform- 
ed by means of the blood, which is forcibly 
propelled through every part of the body by 
the action of the heart and arteries; and 
that vegetables, in a ſimilar manner, are 
nouriſhed by the aſcenſion and diſtribution 
of the ſap. But, how the nutritive particles 
are applied te the various parts of organized 
bodies, and how they expand the organs, or 
repair their continual waſte and loſs of ſub- 
ſtance, we muſt content ourſelves with re- 
maining in perpetual ignorance. 

In general, the food of animals, and par- 
ticularly of the human ſpecies, conſiſts of 
animal and vegetable ſubſtances, combined 
with water or other fluids. The Gentoo, and 
ſome other ſouthern nations, live entirely 
upon vegetable diet. From the accounts we 
have of the different regions of the earth, it 
appears, that the natives of warm climates, 
where the cultivation of plants is practiſed, 


employ a greater proportion of vegetable 
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food than in the more northern countries, 
The inhabitants of Lapland have little or no 
dependence on the fruits of the earth. They 
neither ſow nor reap. They ſtill remain, 
and, from the nature of their climate, muſt 
for ever remain, in the ſhepherd ſtate. Their 
comparative riches conſiſt entirely of the 
number of rein-deer poſſeſſed by individuals. 
Their principal nouriſhment is derived from 
the fleſh and milk of theſe animals. In au- 
tumn, however, they catch great multitudes 
of fowls, moſt- of them of the game-kind. 
With theſe, while freſh, they not only ſup- 
ply their preſent wants, but dry and preſerve 
them through the winter. They likewiſe 
kill hares, and other animals, which abound 
in the woods and mountains; but the fleſh 
of the bear is their greateſt delicacy. In 
their lakes and rivers, they have inexhaul- 
tible ſtores of fiſhes, which, in ſummer and 
autumn, they dry in the ſun, or in ſtoves, 
and in winter they are preſerved by the trot. 
The Laplanders drink water, or animal oils; 
but never taſte bread or ſalt. They live in a 
pure air, and have ſufficient exerciſe. Their 
"conſtitutions are attempered to the coldnels 
N the climate and they are remarkable for 
785 vigour and longevity. The gout, the _ 
$3568 e 
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the rheumatiſm, and many other diſeaſes 
which torture the luxurious in milder climes, 
are totally unknown to them. With the few 
gifts which Nature has beſtowed on them, 
they remain ſatisfied, and live happily among 
their mountains and their ſtorms. If ſou- 
thern nations afford examples of people who 
feed nearly on vegetables alone, the Laplan- 
ders furniſh one of the oppoſite extreme; 
for they are almoſt entirely carnivorous 
animals. | 

To Norway, Sweden, Germany, and Bri- 
tain, the ſame obſervation 18 applicable. In 
theſe countries, animal food is much more 
uſed than in France, Spain, Italy, Barbary, 
and the other ſouthern regions of the globe. 
Many reaſons may be aſſigned for theſe dif- 
ferences in the food of nations. The natural 
productions of the earth depend entirely on 
the climate, In warm climates, the vegeta- 
bles which grow ſpontaneouſly are both more 
luxuriant and more various. The number 
and richneſs of their fruits far exceed thoſe 
of colder regions. From this circumſtance, 
the natives muſt be ftimulated to uſe a pro- 
portionally greater quantity of vegetable 
food ; and we learn from hiſtory, and from 
travellers, that this is actually the caſe. In 
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cold countries, on the contrary, vegetahles 
are not only fewer, but more rigid, and con- 
tain leſs nouriſhment. The inhabitants, ac. 
cordingly, are obliged to hve principally on 
animal ſubſtances. If we examine the mode 
of feeding in different nations, it will be 
found, that, in proportion as men approach 
or recede from the poles, a greater or leſs 
quantity of animal and vegetable ſubſtances 
are uſed in their diet. Cuſtom, laws, and 
religious rites, it muſt be allowed, produce 
conſiderable differences in the articles of food, 
among particular nations, which have no de- 
pendence on climate, or the natural produc- 
tions oftheearth. But when men are not fet- 
tered or prejudiced by extraneous circumſtan- 
ces, or political inſtitutions, the nature of 
their food is invariably determined by the 
climates they inhabit. The variety of food, 
in any country, is likewiſe greatly influenc- 
ed by culture, and by imitation. Com- 
merce occaſionally furniſnes new ſpecies of 
food, particularly of the vegetable kind. In 
Scotland, till about the beginning of this 
century, the common people lived almoſt 
entirely upon grain. Since that period, the 
culture and uſe of the potatoe, of many ſpe- 
cies of coleworts, and of fruits, have been 
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introduced, and univerſally diffuſed through 
the nation. 

Whether man was originally intended by 
Nature to live ſolely upon animal or vege- 
table food? is a queſtion which has heen 
much agitated both by the ancients and the 
moderns, Many facts and circumſtances 
concur in eſtabliſhing the opinion, that man 
was deſigned to be nouriſhed neither by ani- 
mals nor vegetables ſolely, but by a mixture 
of both. Agriculture 1s an art, the inven- 
tion of which muſt depend on a number of 
fortuitous circumſtances. It requires a long 
ſucceſſion of ages before ſavage nations learn 
this art. They depend entirely for their ſub- 
ſiſtence upon hunting wild animals, fiſhing, 
and ſuch fruits as their country happens 
ſpontaneouſly to produce. This has uniform- 
ly been the manner of living among all the 
ſavage nations of which we have any proper 
knowledge; and ſeems to be a clear proof, 
chat animal foad is by no means repugnant 
to the nature of man. Beſides,” the ſurface 
of the earth, even in the moſt luxuriant cli. 
mates, and though aſſiſted by culture, is 
not capable of producing vegetable fobd in 
ſufficient quantity to ſupport the human face, 
after any region of it has become ſo populous 
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as Britain,' France, and many other nations. 
The general practice of mankind, when not 
refrained by "prejudice or ſuperſtition, of 
feeding promiſcuouſly on animal and vegeta- 
ble ſubſtances, is a ftrong indication that 
man is, partly at leaſt, a carnivorous anj- 
mal. The Gentoos, though their chief diet 
be vegetables, afford no proper argument 
againft this reaſoning. They are obliged; by 
their religion, to abſtain from the-flefh of 
animals; and they are allowed to ufs milk, 
which isa very nouriſhing animal food. Not- 
withſtanding this indulgence, the Gentoos, 


in general, are a meagre, fickly, and feeble 
race. In hot climates, however, a very great 


proportion of vegetable diet may. be wed 
without any bad conſequences. 

Other arguments. tending to the ſame con- 
clulion, are derived, not from the cuſtoms 
or practices of particular nations, but from 


the ſtructure of the human body. All ani 


mals which feed upon vegetables alone, as 
formerly remarked,” have ſtomachs and in. 
teſtines proportionally larger than thoſe that 


live folely on animal ſubſtances. Man, like 
the ca arnivorous tribes, is furniſhed with cut . 


ting and canine teeth, and; like the grami- 


nivorous, with a double row ' of grinders. 
The 
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The dimenſions of his ſtomach and inteſtines 
likewiſe hold a mean proportion between 
theſe two tribes of animals, which differ ſo 
eſſentially in their characters and manners. 
From theſe, and ſimilar arguments, I have 
no heſitation to'conclude, that a promiſcuous 
uſe of animal and vegetable ſubſtances 1s no 
deviation from the original nature or deſti- 
nation of mankind, whatever country they 
may inhabit. 

With regard to the different proportions 
of animal and vegetable food which are moſt 


mankind, no general rule can be given that 
could be applicable to different climates, and 


to the different conſtitutions of individuals. 


Animal food, it is certain, gives vigour to 
the body, and may be uſed more liberally 
by the actiye and laborious than by thoſe 
who lead a ſtudious and ſedentary life. A 
great proportion of vegetable food, and par. 
ticularly of bread, is conſidered, by the moſt 
eminent phyſicians, as beſt adapted for men 
who are fond of ſcience and literature; for 
full meals'of animal food load the ſtomach, 
and ſeldom fail to produce dulneſs, yawn- 
ing, indolence, and many diſeaſes which 
often "ROE fatal. 

The 


accommodated to the health and vigour of 
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The remainder of this chapter, from una. 
voidable cauſes, muſt conſiſt of obſervations 
of a more defultory kind. 

Moſt animals, when they live long on a 
particular ſpecies of food, are apt to be af. 
tected with diſeafes, which generally ariſe 
from coſtiveneſs, or its oppoſite. The gui. 
ney- pigs, after being confined for ſome time 
to coleworts, contract a Jooſeneſs, which often 
terminates in death. But, whew thoſe ani- 
mals are at full liberty, they prevent this 
effect, by an inſtinct which teaches them to 
make frequent changes. from moiſt to dry 
food: It they are reſtrained in their choice, 
they will eat, as a ſuccedaneum, paper, linen, 
and even woollen cloths. | 

Though ſome animals, and many vegeta- 
bles, would be noxious to man, if uſed as 
food, yet, in general, that matter 1s more re- 
gulated by chance and cuſtom than by ratio- 
nal 'motives. By experience, and the aid of 
our ſenſes, we acquire a tolerable facility of 
diftinguiſhing ſalutary from noxious food. 
Other animals ſelec their food inſtinctively; 
and their choice is chiefly determined by the 
ſenſe of ſmelling. The ſpaniel hunts his 
prey by the {cent ; but the grey-hound de- 
pends principally upon the uſe of RL? 
en 
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When the grey-hound loſes fight of a hare, 
he inſtantly gives up the chace, and looks 
keenly around him, but never applies his 
noſe, in order to diſcover the track. Some 
rapacious: animals, as wolves and ravens, 
diſcover carrion at a diſtance, which, if we 
were to judge from our own ſenſe of ſmel- 
ling, would appear to be altogether incredi- 
ble. Others, as eagles, hawks, gulls, &c. 
ſurpriſe us no leſs by the acuteneſs of their 
fight. They perceive, from great heights in 
the air, mice, ſmall birds, and minute fiſhes 
in the water. 

One great cauſe of the diffuſion of animals 
over every part of the globe, is to be deriv- 
ed from the diverſity of appetites for parti- 
cular-ſpecies of food, implanted by Nature 
in the different tribes. Some fiſhes are only 
to be found in certain latitudes. Some ani- 
mals inhabit the frigid, others the torrid 
zones; ſome frequent deſerts, mountains, 
woods, lakes, and meadows. - In their choice 
of ſituation, they are uniformly. determined 
to occupy ſuch places as furniſh them with 
food accommodated to their natures. Mon- 
kies, the elephant, and rhinoceros, fix on the 
torrid zone, becauſe they feed on vegetables 
which flouriſh there during the whole year. 

*o The 
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The rein deer inhabit the cold regions of the 
north, becauſe theſe countries produce the 


greateſt quantity of the lichen, a ſpecies of 


moſs, which is their beloved food. The pe- 
lican makes choice of dry and deſert places 
to lay her eggs. When her young are hatch. 
ed, ſhe 1s obliged to bring water to them 
from great diſtances. To enable her to per- 
form this neceſſary office, Nature has pro- 
vided her with a large ſac, which extends 
from the tip of the under mandible of her 
bill to the throat, and holds as much water 
as will ſupply her brood for ſeveral days 
This water ſhe pours into the neſt to cool 
her young, to allay their thirſt, and to teach 
them to {wim. Lions, tigers, and other ra- 
pacious animals, reſort to theſe neſts, drink 
the water, and are ſaid not to injure the 
young. The goat aſcends the rocky preci- 
pice, to crop the leaves of ſhrubs, and other 
favourite plants. The ſloth and the ſquirrel 
feed upon the leaves and the fruit of trees 
and are, therefore, furniſhed with feet which 
enable them to climb. Water-fowls live 
upon fiſhes, inſets, and the eggs of fiſhes 
Their bill, neck, wings, legs, and whole ſtruc- 


* Amoen. Acad. vol. 2. p. 41. 
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ture, are nicely fitted for enabling them to 
catch the food adapted to their natures. 
Their feeding upon the eggs of fiſhes accounts 
for that variety of fiſhes which are often 
found in lakes and pools on the tops of hills, 
and on high grounds remote fromthe ſea and 
from rivers. The bat and the goat-ſucker 
fly about during the night, when the whole 
air is filled with moths, and other nocturnal 
inſets. The bear, who acquires a prodigi- 
ous quantity of fat during the ſummer, re- 
tires to his den, when proviſions fail him, in 
winter. For ſome months, he receives his 
ſole nouriſhment from the abſorption of the 
fat which had been previouſly accumulated 
in the cellular membrane. 

A glutton, brought from Siheria to Dreſ- 
den, eat every day, ſays M. Klein, thirty 
pounds of fleſh without being ſatisfied. This 
fact indicates an amazing digeſtive power in 
ſo ſmall a quadruped; for the tory of his 
ſqueezing his ſides between two trees, in 
order to make him diſgorge is a mere 
fable *, 

Siberia, Kamtſchatka, and the es re- 
gions, are ſuppoſed to be the abodes of miſery 
and deſolation. They are, it muſt be allow- 


* Gaz. Litteraire, vol. 1. p. >. 48 1. | 
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ed, infeſted with numerous tribes of bears, 
foxcs, gluttons, and other rapacious animals, 
But it ſhould be conſidered, that theſe vora- 
cious animals ſupply the natives with both 
food and clothing. To elude the attacks of 
ferocity, and to acquire poſſeſſion of the ſkins 
and carcaſſes of ſuch creatures, the induftry 


and dexterity of ſavage nations are excited, 


The furs are demanded by foreigners. The 
inhabitants by this means learn commerce 
and the arts of hfe; and, in the progreſs of 
time, bears and wild beaſts become the in- 
ſtruments of -poliſhing a barbarous people. 
Thus, the moſt ſubſtantial good often pro- 
ceeds from apparent misfortune. 

There is hardly a plant that is not rejected 
as food by ſome animals, and ardently de- 
fired by others. The horſe yields the com- 
mon water-hemlock to the goat, and the cow 
the long-leafed water-hemlock to the ſheep. 
The goat, again, leaves the aconite, or bane- 
berries, to the horſe, &c. Plants which af: 
ford proper nouriſhment to ſome animals, 
are by others avoided, becauſe they would 
not only be hurtful, but even poiſonous. 
Hence no plant is abſolutely deleterious to 


auimal life. Poiſon is only a relative term. 
The 
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The euphorbia, or ſpurge, ſo noxious to 
man, is greedily devoured by ſome of the 
inſect tribes. 

It is a maxim umverſally received, that 
every animal, after birth, grows, or acquires 
an augmentation of ſize. The ſpider-fly, 
however, affords an exception. The mother 
lays an egg ſo diſproportionally large, that 
no perſon, without the aid of experience, 
could believe it to have been produced by 
this inſet. When the egg is hatched, a fly 
proceeds from it, which, at the moment of 
birth, equals the parent in magnitude. Up- 
on a ſtricter examination of this egg, it has 
been diſcovered, that the inſect, while in 
the belly of its mother, undergoes a trans- 
formation into the nymph or chryſalis ſtate; 
and that, inſtead of a worm, a fly is pro- 
duced from it, of the ſame dimenſions as 
the parent. This diſcovery, however, does 
not diminiſh our wonder, that any animal 
ſhould actually give birth to a ſubſtance. as 
large as its own body, and that its ze ſhould 
never afterwards receive any augmentation“. 

When caterpillars, ſome time before their 
change, are deprived of food, they diminiſh 
to at leaſt one half of their former {ze. 


* Reaumur, tom. 6. p. 48. ;—and Bonnet, tom. 3. A 
363.—369. 
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Their chryſalids, of courſe, as well as the 
butterflies which proceed from them, are 
proportionally ſmall. From this fa& we 
learn the importance of feeding all young 
animals well till they min their full 
growth. | 
It is a remark of the! ingenious. Reaumur, 
that ſuch inſets as feed upon dead carcaſſes, 
and whoſe fecundity is great, never attack 
live animals. The fleſh-fly depoſits her 
eggs in the badies of dead animals, where 
her progeny receive that nouriſhment which 
is beſt ſuited to their conſtitution. But this 
fly never attempts to lay her eggs in the fleſh 
of ſound and living animals. If Nature had 
determined her to obſerve the oppoſite con- 
duct, men, quadrupeds, and birds, would 
have been dreadfully afflicted by the ravages 
of this ſingle inſet. Left it might be ima- 
gined that — fleſh-fly ſelected dead, inſtead 
of live animals, becauſe, in depoſiting her 
eggs, ſhe was unable to pierce the {kin of 
the latter, M. de Reaumur made the follow- 
ing experiment, which removed every doubt 
that might ariſe on the ſubject. He careful 
1y.pulled off all the feathers from the thigh 
of a young pigeon, and applied to it a thin 


Alice. of n in which there were hundreds 
wg 
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of maggots: The portion of beef was not 

ſufficient to maintain them above a few 

hours. He fixed it to the thigh' by a bit of 
gauze; and he prevented the pigeon from 

moving, by tying its wings and legs. © The 
maggots ſoon ſhewed that their preſent fi- 

tuation was diſagreeable to them. Moſt of 
them retired from under the ſlice of beef; 

and the few that remained periſhed in a 
ſhort time. Their death was probably occa- 

fioned by the degree of heat in the pigeon's 

body being greater than their conſtitution 
could bear. Upon the ſame pigeon M. de 
Reaumur performed another experiment. 

He took off the ſkin from its thigh, laid hare 
the fleſh, and applied immediately another. 
ſlice of beef full of maggots. ' The animals 
diſcovered evident marks of uneaſineſs; and 

all of them that remained on the fleſh of 
the pigeon were deprived of life, as in the 
former experiment, in leſs than an hour. 

Thus the degree of heat that is neceſſary to 

Tuch 1 worms as inhabit the interior parts of 
animals, is deſtructive to thoſe ſpecies which 

Nature has deſtined to feed upon the fleſh 

of dead animals. Hence the worms ſome- 

times found in ulcerous ſores, muſt belong 

to a different ſpecies from thoſe upon which 

the above experiments were made. 
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The growth of ſome worms, which feed 
upon animal or vegetable ſubſtances, is ex- 
tremely rapid. Redi remarked, that theſe 
creatures, the day after. they eſcaped from 
the egg, had acquired at leaft double their 
former ſize. At this period he weighed them, 
and found that each worm weighed ſeven 
grains ; but that on the day preceding, it 
required from twenty-five to thirty of them 
to weigh a ſingle grain, Hence, in about 
the ſpace of twenty-four hours, each of theſe 
worms had become from 155 to 210 times 
heavier than formerly. This rapidity of 
growth is remarkable in thoſe maggots 
which are produced from the eggs of the 
common fleſh. fly. | 

Before we diſmiſs this ſubje&t, a few ob- 
ſervations on that power, inherent in all ani- 
mal bodies, of diſſolving, and converting 
into chyle, every nutritive ſubſtance thrown 
into the ſtomach, merit attention. 

In order to explain the proceſs of digeſti. 
on ſome phyſicians and philoſophers have had 
recourſe to mechanical force, and others to 
chemical action. The ſupporters of mecha- 
nical force maintained, that the ſtomachs of 
all animals comminuted, or broke down in- 
to n portions, every ſpecies of food, and 

| prepared 
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prepared it for being converted into chyle. 
The chemical philoſophers, on the contrary, 


ſupported the opinion, that the food was 


diſſolved by a fermentation induced by the 
ſaliva and gaſtric juices. The diſputes which 
naturally aroſe from theſe ſeemingly oppo- 
ſite theories, ſtimulated the inquiries of the 
ingenious, and produced ſeveral curious and 
important diſcoveries. Reaumur, M*Bride, 
Stephens, Spalanzani, Hunter, have all ex- 
erted their induſtry and talents upon this 
ſubject. To give even an abridged view of 
their different labours would be both tedi- 
ous, and at the ſame time, would not coin- 
cide with the deſign of this work. I ſhall 
therefore confine myſelf to ſome reſults of 
their experience and labours. Spalanzani, 
who is a voluminous writer on this ſubject, 
relates not only the diſcoveries of his prede- 
ceſſors, but has enriched his work with nu- 
merous experiments and obſervations made 
by himſelf. In his inveſtigation of the pro- 
ceſs of digeſtion, and the action of the ſto- 
mach, he obſerves the following order: 
I. He treats of animals with ſtrong muſ- 
cular ſtomachs, as common fowls, turkeys, 
ducks, geeſe, pigeons, &c. 2. Of animals 
with ſtomachs of an intermediate conſiſ- 
Aa 2 tence, 
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tence, as crows, herons, . &c. 3. Of animals 
with membranous ſtomachs, as frogs, lizards, 
earth and water ſnakes, vipers, fiſhes, ſheep, 
the ox, the . horſe, the owl, the falcon, the 
eagle, the cat, the dog, man, &c. _ 

With regard to birds which are furniſh. 
ed with muſcular ſtomachs, or gizzards, 
Spalanzani, in imitation of Reaumur, procured 
Tmall glaſs and metal balls and tubes, per- 
forated with. many holes. Theſe he filled 
with different kinds of food, and forced them 
down the throats of common fowls, turkeys, 
Kc. He filled balls with barley, or other 
grains, in their entire ſtate, and allowed 
them to remain in the ſtomachs of ducks, 
turkeys, and other fowls, for twenty-four, 
and, in ſome caſes, for forty-eight hours. He 
then killed the animals, took the halls out 
-of their ſtomachs, and after examining the 
grains attentively, he could not diſcover 
that the gaſtric juice, to the action of which 
they were fully expoſed by the numerous 
holes/in the balls, had made the ſmalleſi 
impreſſion upon them. They ſuffered no 
- diminution of ſize, and exhibited no marks 
of diffolution, Theſe experiments he often 
repeated upon a number of fowls provided 


with muſcular ſtomachs, and the event was 
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uniformly the fame: In no inſtance did 
the gaſtric juice produce any ſolvent effect 
upon the grain contained in the balls. After 
theſe unſucceſsful attempts, he ſuſpected, 
that, though the gaſtric juice was unable to 
diſſolve grains in their entire ſtate, it might 
act as a menſtruum upon them when ſuffici- 
_ ently maſticated or bruiſed. To aſcertain 
this point, he afterwards filled his balls with 
bruiſed grains, and introduced them into 
the ſtomachs of different fowls, as cocks, 
ducks, turkeys, wood-pigeons, &c. In all 
the numerous trials he made with bruiſed 
grain, he invariably found, that the grain 
was more or leſs diſſolved in proportion to 
the time the balls were allowed to remain 
in the fomach. x 

Reaumur and Spalanzani, in the Gabe of 
their experiments upon the digeſtion of birds 
with muſcular ſtomachs, diſcovered a won- 
derful comminuting force which theſe ſto- 
machs poſſeſs. When tin tubes full of grain 
were thrown into the ſtomachs of i turkeys, 
and allowed to continue there a confiderable 
time, they were found to he broken, cruſh- 
ed, or diſtorted, in a moſt ſingular manner. 
Having found, ſays Spalanzani, that the 
tin tubes Which I uſed for common fowls 

© were 
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were incapable of reſiſting the ſtomach 
of turkeys, and not happening at that time 
to be provided with any tin plate of great- 
er thickneſs, I tried to firengthen them, 
by ſoldering to the ends two circular plates 
of the ſame metal, perforated only with 
a few holes for the admiſſion of the gaftric 
fluid. But this contrivance was ineffectu- 
al; for after the tubes had been twenty 
hours in the ſtomach of a turkey, the cir- 
cular plates were driven in, and ſome of 
the tubes were broken, ſome compreſſed, 
and ſome diſtorted, in the moſt irregular 
manner 

The ſmooth and blunt ſubſtances former. 
ly employed, Spalanzani remarks, though 
ſo violently acted upon, could not injure the 
ſtomach; he therefore tried what effects 
would be produced by ſharp bodies thrown 
into the gizzards of fowls. He found that 
the ſtomach of a cock, in the ſpace of twen- 
ty-four-hours, broke off the angles of a 
piece of rough jagged glaſs. Upon examin- 
ing the gizzard, no wound or laceration ap- 
peared. Twelve ſtrong tin needles,” ſays 
Spalanzani, were firmly fixed in a ball of 
© lead, the points projecting about a quarter 
© of an inch from the ſurface. Thus armed, 
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* Spalanzant's Diſſertations, vol. 1. p. 12. 
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© it was covered with a caſe of paper, and 
© forced down the throat of a turkey. The 
© bird retained it for a day and a half with- 
© out ſhewing the leaſt ſymptom of uneaſi- 
© neſs. Why the ſtomach ſhould have re- 
© ceived no injury from ſo horrid an inſtru- 
ment I cannot explain: The points of the 
© twelve needles were broken off cloſe to 
the ſurface of the ball, except two or three, 
of which the ſtumps projected a little high- 
© er,—Two of the points of the needles were 
found among the food; the other ten I 
© could not diſcover, either in the ſtomach 
© or the long track of the inteſtines; and 
© therefore concluded, that they had paſſ- 
* ed out at the vent f. | 
The ſame author made a ſecond expe- 
riment ſeemingly ſtill more cruel. He fixed 
twelve ſmall lancets, very ſharp both at the 
points and edges, in a fimilar ball of lead. 
The lancets,“ ſays he, © were ſuch as I uſe 
for the diſſection of ſmall animals, The 
© ball was given to a turkey cock, and left 
eight hours in the ſtomach; at the expira- 
* tion of which time that organ was opened ; 
* but nothing appeared except the naked ball, 
* the twelve lancets having been broken to 


* Spalanzani's Diſſertations, vol. 1. p- 18. 
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pieces. I di ſeovered three of them in the 
© large inteſtines, pointleſs, and mixed with 
the excrements; the other nine were miſſ. 
gang, and had probably been voided at the 
% vent. The ftomach was as ſound and en- 
c tire as that which had received the needles, 


Two capons, of which one was ſubjected to 


e the experiment with the needles, and the 
ther with the lancets, kanne them 
5, equally well.“ 

The ſmall tones ſo 3 wund i in 
the ſtomachs of many of the feathered tribes, 
have been ſuppoſed to ſheath the gizzard, 
and to enable it to digeſt, or at leaſt to break 
down into {mall fragments, glaſs, iron, wood, 
ſtones, and other hard, and even ſharp- 
pointed ſubſtances. Spalanzani has endea- 
voured to prove, that the muſcular action 
of the gizzard is equally powerful, whether 
the ſmall ſtones are preſent or abſent. Io 
aſcertain this point, he took woodpigeons the 
moment they eſcaped from the egg, fed and 
nurſed them himſelf till they were able to 
peck: They were then, continues our au- 
thor; £ confined in a cage, and ſupplied at 
* firſt with vetches ſoaked in warm water, 
and afterwards in a dry and hard ſtate. In 
© a month after they had begun to . 
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© hard bodies, ſuch as tin tubes, glaſs globules, 
and fragments of broken glaſs, were intro- 
© duced with the food. Care was taken that 
geach pigeon ſhould ſwallow only one of 
© theſe ſubſtances. In two days afterwards 
© they were killed. Not one of the ftomachs 
©contained a ſingle pebble ; and yet the tubes 
were bruiſed and flattened, and the ſphe- 
{rules and bits of glaſs blunted and bro- 
© ken: This happened alike to each body; 
nor did the ſmalleſt laceration appear on 
© the: coats of the ſtomach.“ From ſeveral 
experiments of a fimilar nature, and accom- 
panied with the ſame events, Spalanzani con- 
cludes this ſuhject with that candour which 
is always a genuine characteriſtic of a real 
philoſophic ſpirit. Upon the whole it ap- 
© pears,” ſays he, that theſe ſmall ſtones are 
not at all neceſſary to the trituration of 
© the firmeſt food, or the hardeſt foreign 
© ſubſtance, contrary to the opinion of many 
* anatomiſts and phyfiologiſts as well ancient 
as modern. I will not, however, deny, 
* that, when put in motion by the gaſtric 
© muſcles, they are capable of producing ſome 
effect on the contents of the ſtomach. “! 
WET Wale | The 
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The celebrated Mr. John Hunter, in his 
Obſervations on Digeſtion *, fairly quotes the 
modeſt conglutien of Spalanzani. But he in- 
fiſts that ſtones are extremely uſeful in the 
comminution of grain, and other ſubſtances, 
which conſtitute the food of many fowls, 
< In conhdering, Mr. Hunter remarks, 
© the ſtrength of the gizzard, and its proba- 
© ble effects when compared with the human 
© Komach, it muſt appear that the gizzard 
© 18, in itſelf, very fit for trituration. We are 
© net, however, to conclude, that ſtones are 
< entirely uſeleſs; for, if we compare the 
« ſtrength of the muſcles of the jaws of ani- 
mals who maſticate their food, with thoſe 
© of birds who do not, we ſhall ſay, that the 
parts are well calculated for the purpoſe of 
© maſtication; yet we are not from thence 
© to infer, that the feet, in ſuch jaws are uſe- 
© leſs, even although we have proof that the 
gums do the buſineſs when the teeth are 
gone. If ſtones are of uſe, which we may 
© reaſonably conclude they are, birds have 
©. an advantage over animals having teeth, 


©, fo. far as ſtones are always to be found, 


< while the teeth are not renewed.—If we 
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« conſtantly find in an organ ſubſtances which 
can only be ſubſervient to the functions of 
that organ, ſhould we deny them that uſe, 
© although the part can do its office without 
them? The ſtones aſſiſt in grinding down 
the grain, and, by ſeparating its parts, allow 
the gaſtric juice to come more readily in 
contact with it. 35 
The next ſeries of experiments were made 
upon animals with what Spalanzani denomi- 
nates intermediate ſtomachs between the 
muſcular and membranous, as ravens, crows, 
herons, &c. The power and action of theſe 
intermediate ſtomachs are ſuperior to thoſe 
of the membranous kind, but greatly inferior 
to thoſe of the muſcular. The tin tubes, or 
balls, which pigeons and turkeys ſoon flatten 
and disfigure, remain unaltered in the ſto- 
machs of crows. Their gaſtric muſcles, 
however, are by no means inert. Though 
they are unable to compreſs or diſtort tin 
tubes, they are capable of producing this ef- 
ie& upon thin tubes of lead. Birds whoſe 
ſtomachs are of an intermediate kind, with 
regard to the thickneſs and ſtrength of their 
muſcular coats, may be denominated omni- 
vorous. They eat graſs, herbs, grain, and 
Hleſh of every kind. When we make expe- 
riments 
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riments upon the digeſtive powers of galli- 
naceous birds, the animals muſt be killed 


before we can learn what effects have been 
produced on the ſubſtances incloſed in the 


balls or tubes. But, on crows and ravens, 


experiments of this kind may be repeated as 
often as we pleaſe, without deſtroying a 
ſingle individual. Subſtances which they are 
incapable of digeſting, as metallic tubes, they 
have the power of diſgorging, or returning 
by the mouth, in the ſame manner as fal- 
cons, and other birds of prey, throw up the 
feathers and hair of the animals they have 
devoured. In birds of prey, this vomiting 
18 commonly performed every twenty. four 
hours; but, in crows, it happens at leaſt 
every nine, and not unfrequently every d two 
or three hours. 

Spalanzani, as in the former experiments, 
thruſt down perforated tubes, filled with dif- 
ferent ſubſtances, into the ſtomachs of crows, 
Theſe tubes were "uniformly thrown up by 
the animals in a few hours. When the tubes 
were filled With entire grains, as wheat or 
beans, he found that the gaftric juice, though 
the 1800 by being repeatedly forced down, 
continued 3 in the flomach for the ſpace” "of 

forty-eight hours; had exerted no ſolvent 


power. | 
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power. As the huſks of the ſeeds reſiſted the 
action of the gaſtric juices, he bruiſed them, 
and repeated the experiment. Four tubes 
full of this coarſe flour, ſays he, © were 
© given to a crow: They remained eight 
© hours in the ſtomach, and proved the Juſt- 
© neſs of my rr for, upon examin- 
ing the contents, I found above a fourth 
part wanting. This could ariſe from 
© no other cauſe but ſolution in the gal. 
© tric liquor, with which the Wah, 
© was fully 1mpregnated. Another obſerva- 
tion concurxed in proving the ſame propo- 
« ſition: The largeſt bits of wheat and bean 
© were evidently much diminiſhed : This 
{. muſt have been owing to the gaſtric liquor 
© having corroded and diſſolved good part 
part of them, as the nitrous acid, diluted 
© with a large quantity of water, gradually 
© conſumes calcareous ſubſtances. I replaced 
© what remained of the ſeeds in the tubes, 
0 and committed them again to the ſtomach, 
wherein they remained, at different inter- 
© vals, twenty-one hours; at the end of which 
period they were entirel y diffolved; noth- 
© ing being left but ſome pieces of huſk, and 
© a fewinconfiderable fragments of the ſeeds. 
: Wheat and beans floating looſe in the cavi- 


ty 
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t ty of the ſtomach, undergo the ſame altera. 
© tion as in the tubes. When I fed my crows 
with theſe ſeeds, I obſerved, that, before 
© they ſwallowed them, they ſet them under 
their feet, and reduced them to pieces hy 
repeated firokes of their long and heavy 
© beaks: And now they digeſted them very 
© well; nay, this proceſs was very rapid in 
5 compariſon. of that which took place with. 
© in the tubes. But, when the birds, either 
from exceſfive hunger, or violence, ſwal. 
© lowed the ſeeds entire, the greateſt part of 
© them paſſed out entire at the anus, or were 
© yvomited. We cannot, therefore, be ſur. 
© priſed, that the gaſtric juice could not diſ- 
© ſolve them within the tubes, fince it was 
© incapable of effecting this proceſs within 
© the cavity of the ſtomach, where its ſolvent 
power is far ſuperior.” | 
Similar experiments were made with 
French þeans, peaſe, nutkernels, bread, ap- 
ples, and different kinds of fleſh and fiſh, all 
of which were diſſolved, both in tubes, and 
in the cavity of the ftomach, by the gaſtric 
juice. | ut 

Spalanzani finiſhes his experiments on di- 
geſtion with thoſe animals which have thin 


membranous ſtomachs. This claſs compre- 
| hends 
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hends an immenſe number of ſpecies, as man, 
quadrupeds, fiſhes, reptiles. In theſe the 
coats of the ſtomach ſeem to have little or 
noaction upon their contents, the gaſtric juice 
being fully ſufficient to break down the food, 
and reduce it to a pulp. 

With regard to man, Dr. Stevens, in an 
Inaugural Diſſertation concerning Digeſtion, 
publiſhed at Edinburgh in the year 1777, 
made ſeveral experiments upon a German, 
who gained a miſerable livelyhood by ſwal- 
lowing ſtones for the amuſement of the peo- 
ple. He began this ſtrange practice at the 
age of ſeven, and had at that time continued 
it about twenty years. He {ſwallowed fix or 
eight ſtones at a time, ſome of them as large 
as a pigeon's egg, and paſſed them in the 
natural way. Dr. Stevens thought this poor 
man would be an excellent ſubject for aſcer- 
taining the ſolvent power of the gaſtrie juice 
in the human ſtomach. The Doctor, accord- 
ingly, made uſe of him for this purpoſe. He 
made the German ſwallow a hollow filver 
ſphere, divided into two cavities by a parti- 
tion, and perforated with a great number of 
holes, capable of admitting an ordinary 
needle. Into one of theſe cavities he put 
four ſcruples and a half of raw beef, and into 

| the 
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the other five ſcruples of raw bleak. In 
twenty-one hours the ſphere was voided, 

when the beef had loft a ſeruple and a half, 


1 

te 

© 

the fiſh two ſcruples. A few days after. p 
wards, the German ſwallowed the fame by 
ſphere, which contained in one cavity, four w 
ſeruples and four grains of raw, and, in the of 
other, four ſcruples and eight grains of boil. ha 
ed beef. The ſphere was returned in forty. co 

three hours: The raw fleſh had loſt one ſerv. cl 
ple and two grains, and the boiled one ſeru- ga 

ple and fixteen grains. Suſpecting that, if We 

theſe ſubſtances were divided, the ſolvent ble 
Att 

me 

ma 

rav 

hou 

I 


would have a freer acceſs to them, and more 
of them would be diſſolved, Dr. Stevens pro- 
_ cured another ſphere, with holes large enough 
to receive a crew's quill. He incloſed ſome 
beef in it a little maſticated. In thirty-eight 
hours after it was ſwallowed, it was voided 
quite empty. Perceiving how readily the 
chewed meat was diſſolved, he tried whe- 
ther it would diſſolve equally ſoon without 
being chewed. With this view he put a cr 
ple and eight grains of pork into one cavity, 
and the ſame quantity of cheeſe into the 
other. The ſphere was retained in the Ge 
1 man's ſtomach and inteſtines 5 forty-three 
hours; at the end of which time, not the 
ſmalleſt 
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ſmalleſt quantity of either pork or cheeſe was 
to be found in the ſphere. -- He next ſwallow- 
ed the ſame. ſphere, which contained, in one 
partition, ſome - roaſted turkey, and ſome 
boiled falt herring in the other. The ſphere 
was voided in forty-ſix hours; but no part 
of the turkey or herring appeared; for both 
had been completely diſſolved. Having diſ- 
covered that animal ſubſtances, though in- 
cloſed in tubes, were eaſily diſſolved by the 
gaftric juice, the Doctor tried whether it 
would produce the ſame effect upon vegeta- 
bles. He, therefore, incloſed an equal quan- 
tity of raw parſnep and potatoe in a ſphere. 
After continuing forty-eight hours in the ali- 
mentary canal, not a veſtige of either re- 
mained. Pieces of apple and turnip, both 
raw and n. were diſſolved in Wen 
Num:. 

It is a -ooabirtable tec that no 
imb, perhaps, except thoſe worms which 
are hatched in the human inteſtines, can re- 
fit the diſſolving power of the gaſtric juice. 
Dr. Stevens incloſed live leeches, and earth. 
worms, in different ſpheres, and made the 

German {ſwallow them. When the ſpheres 
were diſcharged, the animals were not only 
f Vol. 12 Ae B 1 ot? 8 deprived 
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deprived of life, but completely diſſolved, 
by the operation of this powerful men- 
ſtruum. Hence, if any live reptile ſhould 
chance to be ſwallowed, we have no reaſon 
to apprehend any danger from ſuch an ac- 
cident. 

The German left Edinburgh before the 
Doctor had an opportunity of making a far- 
ther progreſs in his experiments. He there. 
fore had recourſe to dogs and ruminating 
animals. In the courſe of his trials upon 
the ſolvent power in the gaſtric fluid of dogs, 
he found that it was capable of difſolving 
hard bones, and even balls of ivory; but 
that, in equal times, very little impreſſion 
vas made upon potatoes, parſnep, and other 
vegetable ſubſtances. On the contrary, in 
the ruminating animals, as the ſheep, the ox, 
Kc. hediſcovered, that their gaſtric juice ſper- 
dily diſſolved vegetables, but made no im- 
preſſion on beef, mutton, and other animal 
bodies. From theſe laſt experiments, it ap- 

ears that the different tribes of animals are 
not leſs diſtinguiſhed by their external figure, 

and by their manners, than by the quality 
and powers of their gaſtric juices. Dogs att 
unable to digeſt ve eeetables, and ſheep and 
oxen 
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oxen cannot digeſt animal ſubſtances. As 
the gaſtric juice of the human ſtomach is ca- 
pable of diffolving, nearly with equal eaſe, 
both animals and vegetables, this circum- 
ſtance affords a firong, and almoſt an irre- 
fiſtible, proof, that Nature originally intend- 
ed man to feed promiſcuouſly upon both. 
Live animals, as long as the vital princi- 


ple remains in them, are not affected by the 


ſolvent powers of the ſtomach. Hence it 
© is, Mr. Hunter remarks, that we find 
animals of various kinds living in the ſto- 
© mach, or even hatched and bred there; 
© but the moment that any of thoſe loſe the 
© living principle, they become ſubject to 
© the digeſtive powers of the ſtomach. If it 


were poſſible, for example, for a man's 
hand to be introduced into the ſtomach of 


© a living animal, and kept there for ſome 
conſiderable time, it would be found, that 
© the diſſolvent powers of the ſtomach could 
© have no effect upon it: But, if the ſame 
hand were ſeparated from the body, and 
introduced into the ſame ſtomach, we 
© ſhould then find, that the ſtomach would 
immediately act upon it. Indeed, if this 
were not the caſe, we ſhould find that the 
B b 2 © ſtomach 
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© ftomach itſelf ought to have been made of 
< indigeſtible materials; for, if the living 
principle was tot capable of preſerving ani. 
© mal ſubſtances from undergoing that pro. 
< ceſs, the ſtomach itſelf would be digeſted. 
But we find, on the contrary, that the ſto- 
© mach, which at one inſtant, that is, while 
© poſſeſſed of the living principle, was capa- 
© ble of reſiſting the digeſtive powers which 
© it contained, the next moment, viz. when 
© deprived of the living principle, is itſelf 
© capable of being digeſted, either by the di- 
« geftive powers of other ſtomachs, or by the 
c remains of that power which it had of di. 
« gefting other things. 

When bodies are opened ſome time * 
death, a conſiderable aperture is frequently 
found at the greateſt extremity of the ſto- 
mach. In theſe caſes, ſays Mr. Hunter, 
© the contents of the ſtomach are generally 
found looſe in the cavity of the abdomen, 
© about the ſpleen and diaphragm. In many 
« ſubjeQts, this digeſtive power extends much 
« farther than through the ſtomach. I have 
© often found, that, after it had diſſolved the 
fſtomach at the uſual place, the contents of 


the ſtomach had come into contact with 
« the 
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had even affected the lungs in a ſmall 
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CHAPTER” IX. 
\ Of the Sexes of Animals and Vegetables. 


SECTION L 


Of the. Sexes of Animals. 


A LL the larger and more perfect ani- 
mals are diſtinguiſhed by, the ſexes of male 
and female. The bodies of males, though 
not without exceptions, are, in general, 
ſtronger, larger, and more active, than thoſe 
of the temales. In the human ſpecies, the 
male 1s not only larger than the female, but 
his muſcular fibres are firmer and more com- 
pact, and his whole frame indicates a ſupe- 
nor ſtrength and robuſtneſs of texture. He 
does not acquire his full growth, and beſt 
form, till he arrives at the age of thirty years. 
But, in women, the parts are rounder, and 
their muſcular fibres more feeble and lax 
than thoſe of men, and their growth and 
torm are perfect at the age of twenty. A 
{milar obſervation is applicable to the minds 
TRES of 
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of the two ſexes. Man is, comparatively, 
a bold, generous, and enterpriſing animal, 
Women, on the contrary, are timid, jealous, 
and diſpoſed to actions which require leſs 
agility and ſtrength. Hence they are entit- 
led to claim, and, by their amiable weakneſ- 
ſes, they actually receive our protection. 
Men are endowed with majeſty of figure and 
force of mind; but beauty, and the graces, 
are the proper characteriſtics of women. 
The laxity and ſoftneſs of their texture may, 
in ſome meaſure, account for the timidity 
and liſtleſſſieſs of their diſpoſition ; for, when 
the bodies of men are relaxed by heat, or by 
any other cauſe, their minds become not only 
timid, but weak, undetermined, and inactive. 
The ſocial intercourſe of women ſoftens 
the diſpoſitions, and ſoothes the cares and 
labours of the men. Their little female hu- 
mours, caprices, and follies, give riſe to many 
exertions of virtue. They excite in us com-. 
paſſion,” humanity, and tenderneſs of affec. 
tion. The delicacy of their bodies, and the 
weakneſs of their minds, require our ſupport 
and protection. In return, the gentle and 
infmuating manners of the women have a 
dire& tendency to ſoften and ſmooth the na. 
tural roughneſs of men. In moſt govern- 
221 ments 
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ments, women have the entire management 
and training of children, till their characters 
and diſpoſitions are almoſt fixed for life. 
This is an important office; and would re. 
quire more education and ſenſe than they 
commonly receive either from nature or art. 
But their perſevering and unremitting atten- 
tion to their charge, eſpecially when child. 
ren are fick or weakly, is ſo truly aſtoniſſi- 
ing, that no man could have patience to per- 
form the laborious and painful taſk. Wo- 
men are likewiſe ſaid to ſuffer bodily pain 
with more reſolution than men. Women 
reaſon rapidly; ; but their reaſoning, ak 
often acute, is ſeldom ſolid. : 
Modeſty is one of the moſt difinguithing 7 
and attractive characteriſtics of the female 
ſex. This is the great defence with which 
Nature has armed them againſt the artifices 
and deceit of the males. Modeſty. has -: 
double effect: It both attracts and repels. It 
heightens the deſire of the male, and deters 
him from rudeneſs, or improper behaviour. 
Were: women deprived of this amiable quali- 
ty, all their charms would vaniſh, and the 
ardour of love would be extinguiſhed. | It is, 
therefore, not only the intereſt of females to 
cultivate modefty, but to guard, with the 
| moſt 
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moſt anxious attention, againſt the ſmalleſt Wi 
incroachments. Every attack, however ap- , 
parently inſignificant, ſhould be repelled 1 
with ſpirit and intrepidity. To men of ſen- 1 
fibility, a ſingle glance of the eye will tell 1 
them that their conduct is improper, and 1 
make them not only inſtantly deſiſt, but pre- | 1 
vent every future attempt. There is no part i Wl 
of the female character which men revere ſo 9 
much as modeſty, It is the brighteſt and 1 
moſt valuable jewel with which a woman 1 
can be adorned. A fine woman without mo- 1 
deſty; inſtead of gaining the affections of 1 
men, becomes an object of contempt, and 
even of diſguſt. It is equally the intereſt of 


men to cheriſh, and not to injure by indeli- 
cacy, a quality from which they derive ſo 
much pleaſure and advantage. . 
It is not unworthy of remark, that modeſty 
is by no means confined to the human ſpe- 
cies, Evident traces of it are diſcoverable in 
the brute ereation. Even fo low as the in- 
ect tribes, moſt females repel the firſt attacks 
of the males. If this is not modeſty, it has 
all the effects of it; for it heightens the re- 
ſpect and affection of the males, and makes 
them employ every alluring art to procure $0 
the regard of the female. | 


= 
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There ſeems to be an inſtinctive reſpect, if 


the brute creation than the men. 
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It is a curious fact, that moſt carnivoroys 
quagrupeds are more averſe from devouring 
women than men. The hears of Kamtſchatka 
follow the women when gathering wild fruits 
in the woods, and, though moſt rapacious 
animals, do them no farther harm than roh. 
bing them of part of the fruit“. The aſpe& 
of man being more bold, may, perhaps, create 
an idea of competition and danger, and ex- of 
cite the ferocity and courage of the animal, 


not dread, of the human kind implanted in 
moſt animals. If this be the caſe, the above 
fact amounts to a high compliment to the 
women; for they receive more favour from 


With regard to animals, in general, the 
intercourſe of ſexes is neceſſary for the mul. 
tiplication of the ſpecies. But, as formerly 
remarked f, ſeveral of the lower tribes are 
enabled to multiply without the intervention 
of ſexes. In ſome animals, both ſexes are 
combined in each individual. The earth- 
worm, ſnails, and ſeveral ſhell-fiſhes, are 
hermaphrodites; and yet the conjunction of 
two is neceſſary for their multiplication. 


* Gazette Literaire, vol. 1. p. 482. 
+ See Chap. 1. | 
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Mr. Adanſon, in his Account of Senegal, 
mentions ſome ſhell-animals which, in order 
to produce, require the union of three indi- 
viduals. In the polypus, no appearance of 
ſexual diſtinction has hitherto been diſcover- 


ed. Nature, however, has not denied them 


the power' of multiplication, which is effect. 


ed in a very ſingular manner. Caterpillars 


of every denomination are totally. deſtitute 
of ſexes, 'and are incapable, while they re- 
main in that ſtate, of multiplying their ſpe- 


flies, the diſtinction of ſexes is apparent, and 
their fertility is exceedingly great. 

Among the larger animals, the difference 
of fize and figure between males and females 
is not remarkable. The. moſt ſtriking di- 
ſtinctions ariſe from the horns, the tuſks, the 
creſt, &c. Which adorn the head of the male, 


the appearance of belonging to a ſeparate 
genus. In ſome butterflies, for example, the 


5 WH ifmale is deſtitute of wings, while thoſe. of 


dle male are very large. The male and fe- 
male of thoſe animals called rs bear 


* Sce Chap. 1. 


no 


dies. But, after their transformation into 


and are often wanting in the female. But, 
among the inſect tribes, ſome males differ 
lo greatly from the females, that they have 
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no proportion to each other, either in ſize or 
in figure. They adhere for ſeveral months 
to the ſtems and branches of plants, ſhrubs, 
and trees, without any apparent movement. 
They have every appearance of galls, being 
of a ſpherical or oval figure, from which cir. 
cumſtance they have received their denomi. 
nation, and were long conſidered as vegeta- 
ble ſubſtances deftitute of every degree of 
animation. Reaumur, however, by a ſtrict 
examination of the changes they undergo, 
and of their internal ſtructure, diſcovered 
that they belong to the animal kingdom. 
He found that they contained thouſands of 
{mall eggs, and that from theſe eggs, ſmall 
animals were produced, which ran about with 
ſome quickneſs, and ſpread themſelves all 
over the tree or buſh. After ſome days, 
they attach themſelves to the ſtem and bran- 
ches. remain immoveable, and gradually in- 
creaſe to their full dimenſions, when their 
bodies are found to contain numbers of eggs. 
As the perfect animal had no apparent mo- 
tion, and yet multiplied its ſpecies, it was 
firſt thought to be an hermaphrodite of a 
fingular kind, and that it was capable of pro- 
ducing without any foreign aid. But Reau- 


mur diſcovered that they were impregnated 
by 


„ 


* 
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by ſmall flies, and that theſe ſmall flies were 
a5 gall inſets. The head, the body, the 
breaſt, and the fix limbs of this fly, are of a 
deep red colour; and the wings, which are 
proportionally large, are white, hordered 
with a band of fine carmine red. In the 
month of April, he perceived numbers of 
theſe flies wandering about on the gall-in- 
ſets. He obſerved that they pierced the 
covering of the gall-inſects with a kind of 
ſting ſhaped like a needle. This cireum- 
ſtance created a ſuſpicion that theſe flies were 
the males, and that this was their mode of 
impregnating the eggs of the female. To 
aſcertain this point, he opened a number of 
gall- inſeéts, which had no uncommon ap- 
pearance, and, in ſome of them, he found 
the males, in every ſtage of their exiſtence, 
till they pierced the external covering, came 
out in the form of perfect flies, and attached 
themſelves, as uſual, to the females. The 
glow-worm, an animal condemned to crawl 
perpetually on the ſurface of the earth, is a 
female; and the male, inftead of a reptile, 
is a ſcarabaeus, or beetle, furniſhed with four 
wings. A ſpecies of phoſphorus, emitted 
from the body of the female, excites the at- 
tention of this apparently ſtrange male, who 
darts 
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darts down upon her, and actually enables 
her to continue the kind“. The female 
of another ſpecies of beetle is a perfect 
reptile, and has not the ſmalleſt veſtige 
of wings. But the male is a real beetle 
with four wings, and is fo diſproporti- 
oned to the female in fize, that their june. 
tion ſhould appear to be equally fingular as 
that of a ram with an elephant. With re. 
gard to the pucerons, or vine-fretters, the 
males are winged; but the females remain 
during life totally deftitute of wings. In 
ſome ſpecies of them, however, the females 
have wings, and theſe inſtruments of moti- 
on are denied to the males. Between the 
fize of the male and female pucerons, there 
is likewiſe a remarkable diſproportion. The 
males, particularly thoſe which have 'no 
wings, are ſo comparatively ſmall, that they 
run about like the male gall- inſects, upon 
the backs of the females. While this exer- 
ciſe continues, which is often very long, the 
female remains almoſt motionleſs. The more 
inſenfibility and liſtleſſneſs ſhown by the fe- 
male, the male exhibits the greater ardour 
and agility. In this ſituation he paſſes whole 
days without taking any nouriſhment. 


Reaumur. Oeuvres de Bonnet, tom. 2. p. 87. edit. 810. 


In 
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In birds of prey, the females are larger, 
ſtronger, fiercer, and more beautiful than the 
males. This ſuperiority of firength and 
magnitude is conferred on the females, be- 
cauſe, in general, they are obliged to pro- 
cure food both for themſelves and for their 
progeny, Vultures, however, are to be ex- 
cepted; for the males are equal in fize, if 
they do not exceed that of the females. In 
the gallinaceous tribe of birds, on the con- 
trary, the males are larger, more beautiful, 
and more courageous, than the females. The 
peacock, the. turkey, the pheaſant, and the 
dunghill cock, are remarkable examples. 
Dunghill cocks, eſpecially that kind of them 
which are called game-cocks, are the moſt 
intrepidly bold and high-ſpirited animals in 
the creation. Nothing but abſolute death 
can make them yield to an antagoniſt. In 
the domeſtic fate, at leaf}, this intrepidity, 
and this daring ſpirit, reſult from competi- 
tion, and jealouſy of rivals. Game-cocks, 
to the diſgrace of humanity, are fed and 
trained with the moſt ſcrupulous. attention. 
For what purpoſe? For. the cruel amuſement 
and fortuitous emolument of gamblers. 

That there are natural. hermaphrodites, 
I have formerly mentioned. But, in man, 
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dogs, cats, unnatural hermaphrodites, if they 
ever exift, are ſo rare, that the celebrated 
anatomiſt, Mr. Hunter, declares he. never 
ſaw a lingle example. But, in the horſe, the 
aſs, black-cattle, and ſheep, he has ſeen 
many hermaphrodites. It is {aid to be a known 
fact, that, when a cow brings forth two calves, 
one of them a male, and the other a female, 
the female is incapable of propagation, but 
that the male is a perfect animal. In Eng- 
land, a cow-calf brought forth with a bull- 
calf is denominated a free-martin, and is as 
well known among farmers as either cow or 
bull. Mr. Hunter remarks, that a cow- 
calf, brought forth in the fituation above 
mentioned, may be either a free-martin or 
a perfect female. For, he. remarks, I 
© have reaſon to believe, that, in black cat- 
« tle, ſuch a deviation may be produced 
« without the circumſtance of twins; and, 
even when there are twins, the one a male, 
© the other a female, they may both have 
the organs of generation perfectly formed 
What is called a free-martin, or imperfect 
hermaphrodite, as far as obſervation has hi- 
therto extended, is confined to black-cattle. 
The free-martin has all the external charac- 


* Hunter's Obſervations on the Animal Oeconomy, p- 49. 
teriſtics 
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teriſtics of a female cal. When animals of 


this deſcription are preſerved by farmers, it 
is not for the purpoſe of propagation, but 
for yoking with the oxen, or fattening for 
the table. They neither breed, nor, what 
is curious, do they diſcover the ſmalleſt in- 
clination for the male, nor does the bull Pay 
the leaſt attention to them. 

The free-martin, in figure, reſembles the 
ox, or ſpayed heifer. It is conſiderably lar. 
ger than the bull or cow, and its horns are 


fimilar to thoſe of the ox. The helly of 


© the free- martin, ſays Mr. Hunter, is fi- 


© milar to that of an ox, having more reſem- 


© blance' to that of the cow than of the bull. 
© Free-martins are very ſuſceptible of grow- 
* ing fat with food. The fleſh, like that of 
© the ox, or ſpayed heifer, is in common 
much finer in the fibre than either the 
pull or cow, and is ſuppoſed to exceed that 
© of the ox or heifer in delicacy of flavour 
* and hears a higher price at market *. 
The Romans ſeem to have had ſome know- 
ledge of free-martins, though they have not 


tranſmitted to us any peculiarities in the 


ſtructure of theſe animals. With them, Za 


* Hunter's Obſervations on the Animal Occonowy, p· 50. 
170 L. I. * N Tus 
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rus was the generic name of the ox king. 
They likewiſe mention faurae, by which, it 
is thought, they meant barren cows. Col. 
mella, when talking of cattle, ſays, < and, like 
the ſaurae, which occupy the place of fer. 
file cows, ſhould be rejected f. Varro like. 
wiſe informs us, that © the cow which is Bar- 
ren is called taura.* 

Mr. Hunter gives an anatomical deſcripti. 
on of three free-martins, the moſt perfe of 
which we ſhall tranſcribe. 


Mr. Arbuthnst's Free-Mariin *. 


The external parts were rather ſmaller 
than in the cow. The vagina paſſed on, as 
© in the cow, to the opening of the urethra, 
© and then it began to contract into a ſmall ca. 
© nal, which paſſed on to the diviſion of the 
* uterus into two horns; each horn paſſed 
along the edge of the broad ligament la- 
© terally towards the ovaria. At the termi- 
© nation of theſe horns were placed both the 


+ Columella, lib. 6. cap. 22. | 
his animal was ſeven years old, had been often yok- 
© ed with the oxen, at other times went with the cows and 
«© bull, but never ſhewed any defires for either the one ot 
< the other. 


« gyaria 


0 
0 
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ovaria and the teſticles; both were nearly 
of the ſame ſize, which was about as large 
as a {mall nutmeg. To the ovaria I could 
not find any Fallopian tube. To the teſti- 
cles were vaſa deferentia; but they were 
imperfect. The left one did not come 
near the teſticle; the right one came cloſe 
to it, but did not terminate in a body call- 
ed the epididymis. They were both per- 
vious, and opened into the vagina near the 
opening of the urethra. On the poſterior 
ſurface of the bladder, or between the ute- 
rus and bladder, were the two bags, called 
weficulae ſeminales in the male, but much 
ſmaller than what they are in the bull: 


« The ducts opened along with the vaſa de- 
* ferentia f. 


+ Hunter's Obſervations on the Animal Oeconomy, p. 52. 
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SECTION I. 
Of the Sexes of Plants. 


W HEN an hypotheſis, or theory, has 
obtained a general reception among even 
the enlightened part of mankind, it is ex- 
tremely difficult to eradicate the prejudice, 
either by arguments or by facts. There is 
not a notion more generally adopted, than 
that vegetables have the diſtinction of ſexes, 
and that the influence of what is called the 
male is indiſpenſibly neceſſary to the fecun- 
dation of the female, or ſeed - bearing plant: 
A notion which I have long conſidered as a 
ſtriking example of the danger of raſhly 
yielding aſſent to the alluring ſeductions of 

analogical reaſoning *. 
Every 


The ſubſtance of the following facts, and reaſonings, 
was delivered, above twenty years ago, in the Botanic Gat- 
den at Edinburgh, in preſence of the late worthy and learn- 
ed Dr Hope, and his ſtudents. Dr Hope, in order to ex- 
cite induſtry and attention in his pupils, appointed annually 
four of their number to give a lecture, or diſcourſe upon 
ſome botanical ſubject, which he prefcribed to them. | To 
me the Profeſſor aſſigned the Sexes of Plants, with the liberty 
of oppoſing the doctrine of Linnaeus, and his own. Being 


at that time a very young man, and a ſtrict believer in the 
ſexual 
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Every perſon who is acquainted with the 
ſexual theory of vegetables, and with the 
arguments by which it is defended, muſt ac- 
knowledge, that its principal ſupport is de- 
rived from the many beautiful analogies 
which ſubſiſt between plants and animals. 
Becauſe all animals were ſuppoſed to propa- 
gate by ſexual embraces, and, becauſe plants 
reſembled animals in their growth, their 
nouriſhment, their diſſemination, and decay, 
it was therefore concluded, that all vegeta- 
were bles either male, female, or hermaphro- 
dite; and that ſexual commerce was equal- 
ly neceſſary for the fecundation of the vege- 
tableas of the animal tribes. 

This analogy was plauſible, and ſeemed 
to beſtow a ſplendid uniformity on the con- 
duct of Nature. But experiment, the only 
teſt of natural truths, has totally annihilated 


ſexual ſyſtem of plants, I willingly undertook the taſk, be- 
cauſe I thought L had the chance of ſhowing ſome little in- 
genuity in attempting to ſhake a theory which I then ima- 
gined to be eſtabliſhed upon the firmeſt baſis of fact and ex- 
periment. But after peruſing Linnacus's works, and many 
other books on the ſubject, I was aſtoniſhed to find, that 
this theory was fupported neither by facts nor arguments, 
which could produce conviction even in the moſt prejudic- 
ed minds. This diſcourſe was afterwards publiſhed in the 
rſt edition of the Encyclopedia Britannica. 
85 this 
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this beautiful fabrick. The numberleſs ſpe. 
cies of vine. fretters, of polypi, of millepe- 


des, and of infuſion animalcules, multiply, 
without having recourſe to the common laws 
of generation. Here, then, the analogy ſtops; . 
and, inſtead of bringing aid ta the ſexualiſt, | 
operates powerfully againſt his favourite hy. f 
potheſis. If many ſpecies of animals are 5 
deſtitute of all the endearments of love, 6 
what ſhould induce us to fancy that the oak 4 
or the muſhroom enjoy theſe diſtinguiſhed i 
privileges ? 5 
The analogy, beſides, is frequently contra- 
dicted in the ordinary ceconomy of vegetables. : 
It is univerſally allowed, for example, that, fe 
even in oviparous animals, the eggs can only 40 
be impregnated while they are in a gelati- of 
nous or mere embryo ſtate. When farther at 
advanced, their membranes, or ſhells, ac th 
quire a conſiſtence ſufficient to reſiſt the th 
male influence. But, among the vegetable he 
tribes, every circumſtance is reverſed. In TH 
moſt hermaphrodite plants, (I muſt ſpeak in 1 
the language of the ſyſtem), the ſeeds are W 
not only not in a gelatinous ſtate, but have ki; 
acquired conſiderable bulk and ſolidity, long 00 
before the pollen, or ſuppoſed fecundating of 


duft, is thrown out of its capſules. 


The 
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The fame remark is applicable to dioicous 
plants, or ſuch as are barren and ſeed-hearing 
in different individuals. What concluſion is 
here to be drawn? Analogy fails; and facts 
contradict the analogy. The pollen of moſt 
plants ſheds after the ſeeds of their reſpec- 
tive ſpecies are far advanced in ſize and con- 
fiftence. If this pollen had the power of fe- 
cundating, it could ſeldom impregnate plants 
of its own ſpecies; becauſe, when it is diſ- 
charged, the ſeeds are paſt the proper ſeaſon; 
but, by flying promiſcuouſly abroad, this 
pollen might impregnate different ſpecies 
which happened then to be in a fit condition 


for the reception of male influence. Confi- 


der the conſequences . of ſuch an arrange- 
ment. Is not this to make Nature operate 
againſt her own intentions? Nature intends 
that plants ſhould multiply and perpetuate 
their kinds; but the ſexual hypotheſis makes 
her take the moſt effectual meaſures to pre- 
vent that intention, and to introduce univer- 
ſal anarchy among the vegetable tribes. 
Were this theory true, ' the whole vegetable 
kingdom, in a few years, would be utterly 
confounded : Inftead of a regular ſucceſſion 
of marked ſpecies, the earth would be cover- 


ed 
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ed with monſtrous productions, which no 
botanift could either recogniſe or unravel. 
The propagation of plants by ſuckers, ſlips, 
and cuttings, is a curious fact in the hiſtory 
of vegetation. The ſtrawberry is commonly 
raiſed by flips taken from the old root, or 
by ſuckers ſent off from the plant. In either 
of theſe methods, the plants flouriſh, and 
produce fruit. Many bulbous and eye-root- 
ed plants, and moſt ſhrubs and trees, may be 
| propagated in the ſame manner. Where, it 
may be aſked, do theſe plants procure im- 
preguation? That they grow, and produce 
fertile fruit, is undeniable; and yet, accord- 
ing to the ſexual hypotheſis, the pollen of the 
male is indiſpenſibly neceſſary to the ripen- 
ing and fertilization of the fruit. By means 
of ſuckers, ſlips, cuttings, and layers, the 
whole globe might be ſpread over with ve- 
getables, without the poſſibility of a fingle 
impregnation. 
Though the argument from analogy ſhould 
be inconclutive, yet, ſay the ſexualiſts, we 
appeal to facts. I ſhall, therefore, give a 
ſhort view of the principal facts employed 
to ſupport the ſexual intercourſe of plants. 
After what has been remarked, it will not 
be 1 that I ſhould mention thoſe * 
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of Linnaeus's reaſoning which are derived 
from analogy. In many inftances, he has 
puſhed analogy ſo far beyond all decent li- 
mits, that it becomes truly ridiculous. For 


example he gravely tells us, © That the calix 


« repreſents the marriage bed, the corolla the 
© curtains ; the filaments the /permatic veſſels ; 
© the antherae the %s, the pollen the male 
© ſemen ; the ſtigma the extremity of the 
female organ, the ſtylus the vagina; the 
germen the ovarinm ; the pericarpium the 
- wr A ovarium, and the leeds the 

eggs . 

The moſt plauſible fact in favour of the 
ſexual hypotheſis is derived from the culture 
of the date- bearing palm-tree. Haſſelquiſt f, 
and ſome other travellers, mention their 
having ſeen flowering branches of male trees 
fixed to the females by Arabian gardeners, 
who alledged, that, unleſs this operation 
were performed, their dates would neither 
be good nor plentiful. This practice can 
boaſt of an antiquity long prior to the notion 
of ſexes in plants. How it came to be intro- 
duced, it is of little importance to inquire. 


* Sponſalia Plantarum, in Amoen; Acad. vol. 1. p. 103. 
+ Haſſelquiſt's Travels, P- 112. 416. Kempfer. Amoen. 

p 706. Tournefort Iſag. p. 69. 
We 
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We know that the cuſtom is ſtill ſaid to pre- 
vail: But we likewiſe know, that there is not 
an authentic fact which ſhows any connec. 
tion between the practice and the event, tho 
that be an eſſential ingredient in the contro. 
verſy. The eaſtern nations are famous for 
introducing ſuperſtition into every part of 
their oeconomy; and it is equally difficult 
to account for their manners as for their cul- 
ture of palm-trees. 

M ,ylius's letter to Dr. Watſon, recorded in 
the Philoſophical Tranſactions, is an attempt 
to remove this difficulty, and to ſhow a ne. 
ceſſary connection between the male and fe- 
male palm. Mylius writes to his correſpon- 
dent, That a female palm. tree grew many 
years in the garden belonging to the Royal 
Academy at Berlin, without producing any 
< ripe or fertile fruit; that a male branch, 
+ with its flowers in full blow, was brought 
from Leipfic, about twenty German miles 
from Berlin, and ſuſpended over the fe- 
© male tree. The refult was, that the female 
© yielded, the firſt year, 190 ripe dates. The 
* ſame experiment being repeated the follow- 
& ol year, 2000 ripe fruit were produced. 

Not to call Mylius' s veracity in queſtion, 
un experten is both inconcluſive and de. 


fective. 
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fective. Berlin is not the climate of palm- 
trees. The tree, he informs us, bore flowers 
and fruit for thirty years before the trial 
was made; but the fruit, it is ſaid, never 
came to maturity. Plants ſeldom. produce 
ripe fruit in a climate not adapted to their 
nature, until they have grown there a long 
time. Mylius's palm-tree had carried un- 
ripe fruit for thirty years. According to the 
uſual courſe of exotic plants, therefore, it is 
natural to think, that, like. the American 
aloe, the tree, during all this time, was 
making gradual advances towards perfec- 
tion; that, when the male branch happened 
to be ſuſpended over the female, the plant 
had arrived at the higheſt degree of maturi- 
ty it could ever acquire in the climate of 
Berlin; and, of courſe, that the accidental 
circumſtance of ſuſpending the male branch 
over it, at this critical period, might give 
riſe to the deception of attributing the ripen- 
ing of the fruit to the preſence of the, male 
branch. The production of 100 ripe fruit 
only the firſt year, and 2000 the ſecond, is 
a ſtrong corroboration of this account of the 
matter. At any rate, the experiment is ex- 
deedingly defective and unſatisfactory. To 
convince g man that the fertility of this 

tree 
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tree was ſolely owing to ſome impregnating 
virtue communicated to it by the male, a 
branch ſhould have been ſuſpended over the 
female one year, omitted the next, and ſo on 
alternately for a ſucceſſion of ſeaſons, or, as 
the ſexualiſts would expreſs it, giving her a 


huſband one year, and denying her that gra- 


tification the next. After treating the fe. 
male in this manner, if it had uniformly 


happened, that the fruit ripened every year 


the male branch was ſuſpended, and that 
none came to maturity when that operation 
was omitted, then there would have been 
ſome foundation for ſuppoſing a connection 
between the ripening of the fruit and the 
preſence of the male branch. But, as this 
neceſſary precaution was omitted, the expe- 
riment is incomplete, and the concluſion 
drawn from it precipitate and unphiloſophic. 

In accounting for the fecundity of all the 
dinicous and monoecious f plants, the ſexua- 
lifts: have recourfe to the aid of the winds, 
and of inſects. They betake themſelves to 


this: 8 refuge, in order to er the 


0 


+ Plants which "Than the male as in one individual 


and the female in another. 


+ Plants which have both Pa male and female character 
in the ſame individual. 


manner 
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manner in which female plants, when fitu- 
ated at a diſtance from males, are impreg- 
nated. Some of them, as Kalm, and others, 
are perfectly ſatisfied with this, ſuppoſed 
| aerial commerce of vegetables, even when 
the males are ten, fifteen, or- twenty miles 
diſtant. from the females! Here, it may be 
remarked, that the multiplication of ſpecies 
is one of the moſt important laws of Nature. 
All the laws of Nature are fixed, fleady, and 
uniform, in their operation: None of their 
effects are abandoned to thoſe uncertainties 
which neceſſarily reſult from chance, or trom 
any fortuitous train of circumſtances. But, 
is there any thing, in northern climates ar 
leaft, more deſultory and capricious than the 
direction and motion of the winds ? Can we 
form a conception of any thing more caſual 
and uncertain than the wayward paths of in- 
ſects? The very ſuppoſition, therefore, that 
Nature has expoſed the fertility of a tenth 
part of the whole vegetable kingdom, and 
many of them, too, plants of the utmoſt im- 
portance to man, and other animals, to ſuch 
accidental cauſes, is repugnant to every idea 
of ſound © philoſophy. ' Beſides, the reverſe 
has been proved by Dr. Alton, Camerarius, 
and Tournefort. Theſe gentlemen reared 

female 
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female plants of the ſpinage and hemp in 
fuch ' ſituations, and with ſuch ſcrupulous 
precautions, to prevent any ſuppoſed impreg. 
nation by means of the wind, or of inſeQs, 
that it is difficult to conceive the poſſibility 
ofany communication between the males and 
females. Theſe females, however, produced 
fertile ſeeds 1n the greateſt abundance. 

Since theſe experiments were made, it has 
been diſcovered, that male flowers are ſome. 
times found lurking on the female plants of 
the ſpinage and hemp: And this diſcovery 
the ſexualiſts think ſufficient to account for 
the ſucceſs of Dr. Alſton's experiments. But, 
inſtead of ſolving the difficulty, this circum- 
ſtance ſeems to involve it in {till deeper ob- 
ſcurity: For, that the pollen iſſuing from the 
antherae of a male flower or two ſhould riſe, 
fall, and turn round in every direction, fo 
as to light preciſely on the ſtigmata of all 
the ſuperior, inferior, and circumjacent fe- 


male flowers, appears to exceed the common 


powers of human faith. Beſides, this cir- 
cumſtance would ſeem to indicate, that there 


is no ſteadineſs in what is' called vegetable 
ſexes. We are even told, that trees, which 


had continued many years under the charac- 
ter of females, but, from ſome ſtrange meta- 


morphoſis, 


morphoſis, had ſuddenly dropped their fe- 
male forms, and aſſumed the more robuſt 
features peculiar to the male part of the 
creation! | | 

It was hinted above, that all the a 
monoecious, as well as moſt of the hermaph- 
rodite flowers, being impregnated by means 
of the wind, ſeemed not to accord with the 
rules of philoſophizing; we ſhall now exa- 
mine that doctrine more cloſely. 

The pollen is allowed to be too large to 
get admiſſion into the ſtigmata, though laid 
upon them with the greateſt dexterity. This 
difficulty the ſexualiſts imagine to be remov- 
ed, when they tell us, that moiſture makes 
the pollen ſplit, and diſcharge a ſubtile aura, 
and that this aura impregnates the ſeeds. But, 
though the pollen ſhould explode by the ap- 
plication of moiſture, and diſcharge a ſubtile 
aura, this exploſion could never effect the 
purpoſes . of, impregnation: For, when the 
pollen was lying on the ſtigma, the aura 
muſt neceſſarily blow off, inſiead of being 
abſorbed by that part of the plant. Is not 
the ſuppoſition fingular, and even contra- 
dictory, that a plant ſhould be impregnated 
by a ſubſtance forcibly blown away from the 
female ? 
| This 
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This reaſoning proceeds upon the admiſ. 
fion, that the pollen is laid with dexterity 
upon the ſtigma. But it will receive addi. 
tional force, when I defy all the naturaliſts 
in the univerſe to produce an inſtance of a 
ſingle grain of pollen being ever ſeen on any 
part of a female plant, even when at no great 
diſtance from a male, far leſs upon the ſtig- 
mata of each feparate flower. Granting, 
however, the pollen to be carried off from 
the male by the wind, yet, as the ſuppoſed 
fecundating aura it contains is much lighter 
than air, and is diſcharged by the ſlighteſt. 
moiſture, it can never fall down upon the 
diſtant females, but muſt riſe and diſſipate 
in the higher regions of the atmoſphere. It 
may alſo be diſcharged by the application of 
rain or dews before the pollen is carried off 
by the wind from the male flowers : And, if 
the winds blow in a direction contrary to the 
Htuation of the female plants for a few criti- 
cal hours, the females muſt be rendered bar- 
ren, at leaſt for a ſeaſon. 

It is an eſtabliſhed fact, that coleworts, 
turnips, &c. when growing in gardens, ſome- 
times produce new varieties. Theſe varie- 
ties the ſexualiſts uniformly hold up as in- 
ſtances of hybrids, or mongrels, from fortui- 

4 tous 
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tous commixtures of different males and fe- 
males. This concluſion, however, ſeems to 
be precipitate. It is well known to nurſery- 
men and gardeners, that, from ſeeds of the 
ſame individual plants, varieties ſometimes 
appear. If theſe varieties chance to have 
any qualities ſuperior in value to the origi- 
nal plants, their ſeeds, ſhoots, or ſlips, are 
collected, and the new kind is propagated 
with diligence. That the beauty of flowers, 
and the magnitude and flavour of fruits are 
improveable by particular modes of culture, 
and even by unknown accidents, is an unde- 
niable truth : That theſe improved qualities, 
in whatever manner procured, continue in 
the kind, unleſs allowed to degenerate by 
negligence, is not leſs true. But there is 
nothing ſo wonderful in theſe phenomena as 
to require the moſt unbounded firetches of 
fancy to account for them. Are not the beau- 
ty, ſtrength, and magnitude of animals, 
equally improveable by culture? Does not an 
ox, tranſported from the comparatively bar. 
ren mountains of Scotland, to the rich paſ- 
tures of Yorkſhire; aſſume qualities very dif- 
terent from thoſe he originally poſſeſſed ? 
Why, then, ſhould an inconſiderable change 
in the conſtitution of a colewort, or a turnip, 
VorL. I. Dd excite 
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excite ſurprife? Plants are liable to be diver- 
ſified by numberleſs accidents. © Perpetually 
fixed to the ſame local fituation, they muſt 
receive, indiſcriminately, ſuch nouriſhment 
as is tranſmitted to them by the earth and 
air. When different kinds happen to grow 
very near each other, and, as they have not 
the choice of rejecting ſuch food as is pre- 
ſented to them, may not exudations from the 
one be abſorbed by the roots of the other? 
May not the matter which tranſpires ſo co- 
pioufly from the leaves and flowers of one 
plant be conveyed to, and abſorbed by, thoſe 
of a different kind? And may not this fo- 
reign tiouriſhment occaſionally introduce 
ſome changes in the colour, texture, or fla- 
vour, of the leaves, lowers, or fruit? Nay, 
is it not reaſonable to ſuppoſe, that ſolutions 
of various mineral ſubſtances, the action of 
particular manures, and a thouſand other cir- 
cumſtances, may. often induce ſuch changes? 


Why, then, ſhould we have recourſe to un- f 
natural and ftrained analogies, when the of 
PR may be ſolved won the . ve 


ples of ſound philoſophy? - 
The learned Dr. Hope, late Profeſſor of 
Botany in the Univerſity of Edinburgh, who 
was a ſtrenuous N of vegetable ſexs, 
. thought 
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thought he had almoſt eſtabliſhed the theory 
by the following experiment upon the lych- 
nis dioica, of which two varieties are natives 
of Scotland, the one bearing white, and the 
other red lowers. The Doctor, about twelve 
years ago, raiſed a white female and a red 
male under the ſame glaſs-bell, which was 
ſunk ſo far in the ſoil as to prevent all com- 
munication with other vegetables. The bell 
terminated in a tube, which, for the occaſio- 
nal introduction of a little freſh air, was 
ſtuffed with moſs. The ſeeds of the white 
female were ſown next ſeaſon; and, inſtead 
of white, the plants produced red flowers, 
in conſequence, it was imagined, of the in- 
fluence of the male upon the female. He 
likewiſe aſſerted, that the red kind, when 
left to Nature, never brought forth white 
flowers, nor the white kind red flowers. 
Upon this experiment we have to remark, 


1. That nothing is more dangerous, or more 


fallacious in philoſophy, than the aſſumption 
of general poſitions without an accurate in. 
veſtigation. The Doctor advanced, for ex- 
ample, that the red and the white lychnis, 
when in a natural fate, never change their 
colours. This poſition is neither capable of 
admiffionnor denial; becauſe noexperiment, 
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nor inquiry, ſeems ever to have been made 
on the ſubject: Yet it is aſſumed as a pre. 
miſe to the concluſion, that the change ot 
the white into a red lychnis was occaſioned 
by the influence of the red male upon the 
white female. 

2. That hybrids, or RR uniformly par. 
ticipate of both the ſpecies or varieties by 
which they are engendered. A jack-aſs and 
mare never produce a fimple aſs or horſe, 
but a mule, or mixture of the two. It ſhould 
ſeem, however, that this red lychnis tranſ- 
fuſed its own individual qualities, without 
allowing a ſingle particle of the female to 
appear. This is contrary to every analogy, 

If the change had originated from ſexual 
. commixture, the progeny ought not to have 
been completely red, but pied, or a mixture 

of red and white. To whatever cauſe, there. 
fore, this change may be attributed, it can 
never be aſcribed to any thing analogous to 
generation. 

4085 That colour is a delicate and AuCtuat: 
| ing quality. It depends ſo much on light, 
air, health, and perhaps ſome unknown cau- 
| Jes, that botaniſts, with great propriety, 
+, have rejected it as a ſpecific character. Suſ- 
a the that cauſes of this nature might 


change 
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change the colour of the white lychnis under 


conſideration, I examined the condition of 


ſome plants then ſubjected to the ſame trials 


in our Botanic Garden. The flowers both of 


the red and white lychnis were then in full 
blow under the bell, the glaſs of which was 
thick, and of a darker green than our com- 
mon þeer-bottles. The light, of courſe, 
tranſmitted to the plants was lurid and ob- 
ſcure. They were alſo deprived of a free cir- 
culation of air. Under theſe unnatural cir- 
cumſtances, the plants had a fickly aſpect. 
The flowers of the red variety, inſtead of a 
vivid red, were almoſt perfectly white. Here 
we have nearly an equal change made upon 
the ſame plant, without the poſſibility of its 


being effected by the intercourſe of ſexes, If 


plants are thus deprived of proper light and 


air, it cannot be ſurpriſing to ſee changes pro- 


duced in the colour of their immediate def. 


cendents. The contaminated air eſcaping 
from the plants themſelves, and from the 


foil under the bell, may be ſufficient to pro- 
duce this effect. I formerly mentioned, that 
the colour, and other qualities of plants grow- 


ing near each other, may be changed hy ab. 


ſorbing the matter of tranſpiration and exu- 


dation. The argument 1s applicable with 
| i - peculiar 
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peculiar force to plants impriſoned fo cloſely, 
and having ſo little acceſs to freſh air. In 
this ſituation, they muſt, of neceffity, feed 
upon each other. Confine a man and a wo- 
man for years in a ſmall ill-aired cell, and 
obſerve their aſpect, and that of their pro. 
geny. Their appearance will be very differ. 
ent from that of children produced by heal. 
thy parents, and enjoying the benefits of the 


ſun's rays, and of the open air. 
4. That, independently of all theſe argu- 


ments, the experiment is incomplete. Even 
on the ſuppoſition of the exiſtence of ſexes 
in plants, the concluſion drawn from it can- 
not be admitted. The ſame change, for in- 
ſtance, might have happened, if, inſtead of 
a white female and a red male, a white fe- 
male-had been impriſoned with a red female, 
In this caſe there could be no commixture of 
ſexes; and yet, it is highly probable, that 
both would have ripened their ſeeds, and 
that theſe ſeeds would have produced. plants 
differently coloured from the ſame varieties 
growing in a natural ſtate. Till theſe indiſ- 
penſible parts of the experiment, therefore, 
be tried, nothing can be concluded in favour 
of the ſexual ſyſtem. 15 

an has oe 5. That 
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5. That flowers growing from the ſame 
root, fruits upon the ſame tree, or raiſed 
from ſeeds of the ſame individual plant, often 
vary in colour, ze, figure, and texture. 
Theſe varieties are apparent to the moſt ſu- 
perficial obſervers; but they can never, with 
any degree of propriety, be aſeribed to the 
influence of ſex. The cauſes of ſuch varia- 
tions are rather to be looked for in the ex- 
poſure of the plants with regard to light and 
air, the nature of the ſoil, the mode of cul- 
ture, accidental injuries from dews, from 
electrical. fire, from the poiſon or wounds 
of inſets, and from the abſorption of mine- 
ral ſolutions. In a word, if we are to hope 
for an explanation of theſe, and other minute 
changes in the appearances of plants, recourſe 
muſt be had to chemical and philoſophical 
principles, and not to an hypothetical com- 
merce of ſexes. 

The diſcourſe was concluded with the fol- 
lowing ſentiment :—But I aim not at com- 


plete refutation ; for experiments are ſtill to 


be made. I only wiſh to render the ſexual 
commerce of plants ſuſpicious, that the minds 
of men may be freed from the fetters of a 
ſyſtem, which has, perhaps, too long receiv- 
ed the general aſſent of Europe; and that the 

cecono- 
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oeconomy of the vegetable kingdom may 
again be open to impartial inveſtigation. 
Jo remove the poſſibility of male influ- 
ence being conveyed by means of the wind, 
or of inſects, about ten or twelve years ago, 
I thought; if a female plant could ripen her 
ſeeds within doors during the winter, the 
experiment would infallibly determine the 
controverſy. With this view, I confined a 
female lychnis, which is a native plant of 
this country, and gave her ſuch a degree of 
heat as made her produce flowers three. 
months before any male flowers of the ſame 
ſpecies were blown in Britain. The flowers 
and the young ſeed had every appearance of 
health and vigour. But the plant itſelf, as 
uſually happens to vegetables when forced to 
grow in unnatural fituations, was feeble, 
flender, and double the common length it 
acquires in the fields. I waited the event. 
My expectations, however, were difappoint- 
ed; for the flowers dropped long before the 
feeds were ripened. The plant was kept 
three years in the ſame ſituation ; but ſtill 
the flowers dropped, and no ripe ſeeds were 
produced. As the health of plants, like that 
of animals, depends upon many circumftan- 
ces, as expoſure to the open air, to light, to 
the 
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the agitations of the wind, which to them 
anſwers the invigorating purpoſe of exerciſe, 
to nocturnal dews, to natural rains, inſtead 
of artificial waterings, &c. I reſolved to 
place the female lychnis in a fituation where 
ſhe might enjoy all theſe advantages, and at 
the ſame time be removed from every ſuſpi- 
cion of a connection with male influence. 
For this purpoſe, I applied to my learned 
and ingenious friend Dr. Daniel Rutherford, 
now Profeſſor of Botany in the Univerſity of 
Edinburgh, who, at that time, had a ſmall 
garden, or rather a little area, in the heart 
of the city, which was ſurrounded with hou- 
ſes of five and fix ſtories high, and diſtant 
from any male lychnis about an Engliſh mile. 


Dr. Rutherford received this female lychnis 


into his garden. The firſt ſummer after her 
admiſſion, being enfeebled by her former 
three years confinement, ſhe dropped her 
flowers, without producing fertile ſeeds. 
During three or four fucceeding years, how- 
ever, ſhe remained in the fame fituation ; 
and ſhe not only ripened her ſeeds, but theſe 
ſeeds vegetated, without the poffibility of 
any male impregnation; for the Doctor, 
after the young plants were in a ſtate of diſ- 
erimination, uniformly extirpated all the 


males 
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males, and never could diſcover the veſtige 
of a ſingle male upon the female plants. 
Her female progeny, however, continued to 
bear fertile ſeeds for ſeveral ſucceſſive gene- 
rations. If, after this, and ſome experiments 
formerly mentioned, any ſexualiſt chooſes 
to have recourſe to the wind, and to inſets, 
he may enjoy his theory; but few men of 
penetration will join him in opinion. 
But, if theſe facts and reaſonings ſhould 

not be ſufficient to convince every believer 
in the ſexual ſyſtem of plants that the hypo- 
theſis has no foundation in Nature, Spalan- 
zani, a late ingenious Italian naturaliſt, has, 
by a number of experiments, removed the 
poſſibility of any rational doubt on the 
ſubject. . 

Spalanzani, in order to make a complete 
inveſtigation of this ſubject, performed a 
number of experiments on what are called 
hermaphrodite, monbecicus, and diaicaus plants. 
Hermaphrodite plants comprehend all 
thoſe which, have ſtamina and piſtils, or the 
male and female organs, in the ſame flowers. | 
To diſcover whether the pollen had any in- 
Auence upon the fertility of the: ſeeds, Spa- 
lanzani forced open the , petals, or flower- 
leaves, ſome time before they began to ex- 

pand. 
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pand. He then cut off all the ſtamina, or 
male parts, before the ſuppoſed foecundating 
duft was ripe, leaving the female part to its 
fate. The reſult was, that, in many of the 
plants, the ſeeds did not ripen, or even ac- 
quire their full ſize; in others, they grew to 
the natural ze; but, after being committed 
to the ground, they did not germinate. 
Above thirty years ago, a ſimilar ſet of ex- 
periments were made, in the Botanic Garden 
at Edinburgh, by the late Dr. Alſton, the 
then Profeſſor of Botany. But, whether Dr. 
Alfton's experiments were performed with 
greater dexterity than thoſe of Spalanzani, it 
is impoſhble to determine. The event, how- 
ever, was the reverſe; for Dr. Alſton's plants, 
which were treated in the ſame manner with 
thoſe of Spalanzani, not only ripened their 
ſeeds, but theſe ſeeds, when ſown, were found 
to be as fertile as if no ſuch operation had 
been performed. But no experiments of this 
kind can be made with any degree of cer- 
tainty upon hermaphrodite plants; becauſe 
they are impracticable, without wounding 
and injuring the tender flowers. By forcing 
open the petals ſome days before they would 
naturally unfold, the interior- parts of the 
flowers are prematurely expoſed to the action 
of 


412 THE PHILOSOPHY 


of the air, of dews, and of the ſun's rays. 
Befides, no man can determine what changes 
the young feeds may undergo, what injury 
they may ſuffer, by an unnatural deprivation 
of the ftamina. In every flower treated in 
this rough manner, an extravaſation of ſap 
muſt unavoidably be produced. If a preg- 
nant animal is wounded, and in a part too 
ſo intimately connected with the foetus, what 
reaſon have we to expect a fertile and well- 
proportioned offspring ? | 
Spalanzani next proceeded to trials on the 
monoecious plants, or thoſe which bear both 
male and female flowers ſeparately on the 
ſame individual. In ſpring 1777, he ſowed 
two ſpecies of the pumpion, which belong to 
this divifion of plants, in a fituation remov- 
ed from every ſuſpicion of foreign connec- 
tion by means of the wind or of inſects. In 
the beginning of June,” ſays he, © two in- 
+ dividuals, for I had ordered two only to be 
' © raiſed, were juft beginning to put forth a 
© few flower-buds towards the bottom of the 
+ talk. At this early period, the male flow- 
- ers may be eaſily diſtinguiſhed from the 
female. The former, alſo denominated 
. © bayren by botaniſts, have a ſlender ftalk; 
chile the ſtalk of the latter, where it joins 
II © | the 
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the calyx, forms a tumor, conſiſting of the 
« immature fruit. I paid daily viſits to theſe 
© two individuals, and very carefully watch- 
ed the progreſs of both ſorts of flowers. 
That there might be no ſuſpicion of the 
pollen exerting any influence upon the fe- 
© males, the males were deſtroyed at their 
© firft appearance. As fruit, when a ſmall 
quantity only is left upon a plant, is ſooner 
© ripe, and grows to a larger ſize, becauſe it 
receives a greater quantity of nutritious 
juice, I left on each of my two individuals 
c © two flowers only. The buds that made 
their appearance afterwards were taken 
© away, along with the male flowers. Mean- 
© while my four gourds grew rapidly, Find. 
ing that, towards the middle of Septem- 


© ber, they had attained the uſual full ſize, 


I gathered one, in order to inſpect the in- 
© ternal parts. The fleſh was too ſoft, be- 
© cauſe the fruit was not thoroughly ripe; 
© but, in colour, ſtructure, and tafte, it re- 
* ſembled fruit produced by plants which 
© had their male flowers.—The ſeeds were in 
© great number, and, as well internally as 


© externally, were perfectly formed —At the 


© end of the month, the other three gourds 
< were quite ripe. Itherefore gathered them, 
and 
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and put the ſeeds of each into a ſeparate 


box, that I might be able to examine them 


at pleaſure. The lobes filled the whole in- 
ade of the ſeeds, and had all the charac- 


ters of perfect maturity. 

© Thus far,* continues our author, there 
is a perfect agreement with the obſervati- 
ons made on the ſeeds of ſome hermaphro. 
dite plants, which ſeemed, notwithſtand- 


ing they were deprived of the efficacy of 


the pollen, to have acquired the ſame de- 
gree of perfection as thoſe impregnated in 
the uſual manner. But, as they did not 
grow, however perfect they might be in 
appearance, becauſe they had not heen vi- 
vified by the pollen, I imagined, that, for 
the ſame reaſon, the ſeeds of my three 
gourds would not grow. It was, however, 
proper to make the experiment. I there- 
fore dried one hundred and fifty in the 
fun, and afterwards planted them in three 
pots, fifty in each, taken from ſeparate 
gourds. But the lateneſs of the ſeaſon, 
it being the Ioth of October, the conſtant 
rain, and the coolneſs occaſioned by it, 
circumſtances unfavourable to vegetation, 
obliged me to place my pots in a ſtove, 
which though it was not heated, was kept 

E 5 warm 
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© warm by a contiguous chimney. The event 
© did not by any means correſpond to my expec- 
© tation. I took it for granted, that none of 
© the ſeeds would germinate; and yet N 
c almoſt all came up very well“. — 


Here it is pleaſant to obſerve candour und | 
fair experiment triumphing over deep pre- 
judice. From the above, and many other 
paſſages, it is evident that Spalanzani was 
a keen ſexualiſt, and that he expected his 
experiments, inſtead of overthrowing, would 


confirm his faith; but, like a true philoſo- 
pher, he. candidly, though with reluctance, 
unhinges his favourite opinion. 

J reſerved the remainder of the ſeeds,” 
continues Spalanzani, for another experi- 
ment to be made the following ſpring. 
© Before it can be aſſerted that fructification 
© has been complete, it is neceſſary, accord- 
© ing to the determination of botaviſts, not 
only that the ſeeds ſhould grow, but that 
they ſhould alſo be capable of bringing 


productive ſeeds, or, in other words, of 


© perpetuating: the ſpecies. That I might 
learn whether the ſeeds of my three gourds 


enjoyed this prerogative; cauſed ſome of 


? Spalanzant's Diſſertations, vol. 2. p. a &c. 
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them to he planted in the ſame place in 
* May 1778; and, when they were grown to 
© ſome ſize, they were, as in the foregoing 
experiment, carefully ſtripped of all their 
« male flowers, one female flower only be- 
ing left on each individual. Theſe flowers 
© were furniſhed with ſmall gourds, which 
grew ripe towards the beginning of autumn, 
© and the ſeeds they produced grew juſt as 
well as the former *.” 

With regard to dioicous plants, or thoſe 
which produce male flowers on one indivi- 
dual and female flowers on another, they 
are by far the moſt unexceptionable ſubjects 
for determining the exiſtence or non-exiſtence 
of ſexes in plants. Accordingly, Bonnet, 
Fourgeroux, and Spalanzani, &c. about the 
year 1770, placed female plants of this de- 
ſcription in fituations ſo ſtrictly guarded 
againſt the poſſibility of foecundating duſt 
being conveyed to the females either by the 
air or by inſects, that the ſuppoſition of 
male influence baffles all the powers of ima- 
gination. Theſe females, however, uniform- 
ly produced ripe ſeeds; and theſe ſeeds were 
as prolific as if they had been ſurrounded 
with males. : 


_ * Spalanzani's Diſſertations, vol. 2. p. 278. 
From 
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From the facts and arguments above re- 
lated, and many others which might be ad- 
duced, it appears, that this beautiful theory, 
derived from a miſtaken analogy, has no 
foundation in Nature. I would not have 
dwelt ſo long on this ſubject, if I had not 
ſincerely wiſhed that the minds of men might 
be emancipated from the fetters of a ſyſtem 
which has too long received the almoſt uni- 
verſal aſſent of the literary world; and that 
the oeconomy of the vegetable kingdom 
may again be open to impartial inquiries. 


END OF THE FIRST VOLUME. 


